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\n E author of the Ring ſheets requeſts the reader 
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forego, for a ew u a Nd his attachment to any eſta- 


| here offered, by the operations of nature, and mot by the ſyſ- 


"1 me . n 


>, mer : Piffing in opinion, from the, firſt Ele&ricians 
of the” 88 Whoſe "abilities" dave a juſt clainy 'to his reſpect; 


it was with difficulty he could prevail upon himſelf to lay his 4 


be ore the public. In' the! courſe pf his enquiries: 


ſentiments bel 
however, he found what appeared to 


is now induced to ſubmit the whole" to che examination of 


SP 1100 


others, not Hom a love of ſingularity, but of truth, For, 


if the doctrine he has attempted to eſtabliſh ſhould be found, 


to be conviction ; and 


upon a ſtriet enquiry, not to ſtand on *the broad baſis of nature, 


no man will: be more ready to relinquiſh it the i 
Actuateq yx theſe views, he” tequeſts ea⸗ Undid ito We 


terview with thoſe who are engaged in purſuits of this na- 


ture; that he was too little known to be able to form a cor- 5 


reſpondence with men of eminence in this branch of ſcience; 


and was conſequently reduced to the neceſlity- either of laying | 


aſide his deſign, or of proſecuting | it in ſolitude, by the un- 
 aſliſted efforts of his own induſtry and application. 
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for thoſe errors which may have eſcaped him, in treating on 
ſo intricate a ſubject. The reader will be more diſpoſed to 
admit a plea of this ſort, when he is aſſured that the author 5 
was precluded by his ſituation from having any perſonal in- 
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* 31 OT 
| e e "Theſe are me: 1 vapour, 
fmoke; and probably the far greateft part of the animal, and 
vegetable creation, with ſemi-metals, earth, and ores. 
3. The prime conductor is a cylindric tube, made of metal, 

and furniſhed with points to receive the electric fluid from the 
" glaſs globe, as it ig excited by the friction at the cuſhion. ; It 
muſt always be infulated, by being placed upon 4 clas Va f 

or baked wood, or fixed up with ſilken ſtrings. 4s 
4. Inſulation. When any conducting ſubſtance is ſupported en- 


5 tirely by an electric, it is ſaid to be inſulated, and it will then 


receive, and retain the electric fluid: it will alſo attract light Y 


5 bodies, and give ſparks like electric ſubſtances. 


5. Electricity. E lectrie matter, electric fluid, electric efflu- 
via, and electric fire, are terms given t to a ſubtile fluid, which 1 is 
ſuppoſed to exiſt in aft bodies; and to be the cauſe of aff. thofe 
motions and appearances 1 which are termed electric. 988 
6. Poſitive electricity. Bodies a are ſaid to be poſtively clec- 
trified, when they have more than their natural quantity of the 
electric fluid condenſed on their furfaces, or in their pores. 
7. Negative electricity. All ſubſtances are faid to be nega- 
tively clectrified, when by any means they are deprived of an x 
part of the natural quantity of the electric fluid; which is dif- 
fuſed 3 in all. bodies, in proportion to their capaciti ; cities. 9 uh . 
| and electrics, may be conſidered in their na- 
tal Hatd, while the electric effluvia remain undiſturbed, viz a 
vhile they produce no viſible electric appearances. 
8. Vitreous electricity; which is alſo called poli clefricit ty * 
: when its name by being produced by Fe Fin of the cuſhion 
ö 1 the glaſs globe, or cylinder. 1 5 
8. e electricity, og: alſo negative: dead, takes 155 
5 by | 1 its 


2 
+ 


its name 5 bring produce by ga againſt reſins and reſin- 


. An excite cleftric is a Fubltance, which, after heating, or 


rubbing, or or by any other kind of motion, will exhibit an ap- 
pearance of light, attended with a ſnapping noiſe, or that wall 


attract pith balls, and other light bodies preſented to it. 
I. The electric Rar, f is an appearance which may be ſeen in Pl 


Fg room, at the point of a wire fixed in the conductor, con- 


nected with the inal rubber; and it is faid to denote the 


fire entering the point. All bodies in contact with the Aae 
rubber, are ſaid to - peta electrified. Ts 


12. The lucid pencil of rays, or bruſh, is an appearance which 
may alſo be diſcovered/in a dark room, at. the t of a wire 


iſſuing from a body poſitively electrifiedd. 


13. The Leyden phial is a glaſs jar, or bottle, 99860 with gin | 
foil; and it takes its name from the ſhock being firſt received 
from it at Leyden, by profeſſoe Muſchenbroek, as he was making 
experiments with a a.glaſs decanter, filled with Tad, in the . 


. 


knobs of the jars, ſo as to charge, nd liſcharge them together. 


SECTION „ 


= fo eries 90 e compri 9 the F properties of the celtic 


fluid, according to th preſent received theory. 


1. Attraction. When one body is clectrified poſitively, and 


another negatively, they will attract each other, according t to 


as LAW . F 
EEE: „„ 


14. An deftric battery. is a FAR CARA of nd þ jars, placed 
in a box, and a communication formed with wires between the 
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| Te x iT wo bodies, contrarily electrifed, approach each other, in 
. 0 ne the Prod 5 cit ectly, an 

—_ . their maſſes inverſely. | | | 

3 „ 2. A body electrified, Uther dee or negatively, will at- | 

=. ; tract any other light ſubſtance, 3 in its natural ft? 

. 3. When inſulated bodies have been attracted by excited ele. 

| | trics, and brought into contact w 0 ith” them, as ſo0 as they touch 

. begin to repel e: each other; nor will they be attracted again, 

1 till they have been in contact with a conducting body c comniuni- 


DE | cating with the floor; rhen they will be attracted again as at the 
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„ „ e eleArified, either poſi tively, or Melee, repel | 


each other, in proportion to the Hons of their electrieities di- 


„„ rectiy, and of their maſſes inverſely. ee en eee 


© 


1 5 5.4 Two Pieces of glaſs, or of ſilk, eontrarily electrified; will 


F ͤͤð ·ðꝝtũĩ cohere fo firmly, a as to) e e a conſiderable force to ſeparate | 


„ gh & . /F b 5 4. 1 wy ES — * 
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n 


* 8 
Is 6 + 
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£ IS. 7 > 2 n 1 5 


3 All bodies beet within the atmoſphere, « or Laflucnts of 
eee kxcited, or electrified ſubſtances, are ſuppoſed to acquire a con- 
7 trary ele Ct icity from that of the excited eleQtic;; and the nearer = 
„ © they are brought, the ſtronger oppoſite electricity they acquire, 
5 till one of the bodies receives a ſpark from the other; then the 
nne will be diſcharged. _ | | 
wo ET body in. its natural ſtate cannot be attracted me 
5 excited, or an electrifed body, t till the latter, 150 means of its 
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„„ i y * Beccarja's treatiſe on atifigiat elearicity, p. 353. . TA, 
1 1 „ 1 Friese) hiſtory of electricity, N 412. „„ 


Dis T1 Beccaria, P. 353. as before. JJ ũͤᷣUæ oth 
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clectrie molten e e an ae into the unelec- 
WW body, contrary to its n ee, 
8. The Leyden phial, or electric jar, i in cater to receive a 
15 charge, muſt be inſulating, eee e t and 
ſufficiently thin. OD 
9. »The Leyden. phial, _ changed, 7 "ne not. contain 4 
greater quantity of the electric effluvia, than | in its natural ſtate; 
| becauſe the ſame quantity of electricity, which is condenſed on 
the inſide coating, will be repelled from the outſide ſurface, and 
the inſide becomes ET. and the outſide Peary, clec- 
trified, 3111 
n T is Aeon of. the eleric fluid ja bane | in a the 
| be will alſo be different in the diſcharging. If the phial 
be charged through the knob, it will be diſcharged throu gh the 
| knob: if it be charged by the coating, it will be diſcharged by 


5 . the coating.— The fire will return by the ſame tr ack it went. 


11. »The Leyden phial cannot be charged, unleſs as much "7 
b . e thrown off from the outſide, as is condenſed on the infide of 
A jar cannot be charged ſtanding: upon glaſs, wax, or any 
Pome compoſition, - or hanging on the prime conductor, un- 
leſs a communication be formed between the coating of the jar, 
and the floor. ne Nei 5 5 
12. When the Leyden WONG 18 ; charged | in the common ' method 
by the knob, the inſide and outſide, ſurfaces are prepared; the - 
| firſt, to give fire by the knob ; the ſecond, to receive it by the 
coating 1 notwathſtanding this, the inſide of the jar will not 


o wh 3 


Mk Beccaria, p 70. 
C Franklin's letters on ee ſubjects pi 24. 
E Jdems p. 22+ vhs de VVVVoO) 
1 Idem, p. JJ | fo LT yt ⁵Ä• 
+ rw th: of. 2? „ 5 . part 


uf T5 | 

part ith de elec Avia, unleſs the datſide can revive BY * 
the ſame inſtant; neither will the latter receive it, unleſs the 
i former can at the ſame moment eject. it. When che diſcharge is : 

made, by forming a communication paring 1 th outſide coatin 
and the knob of the jar, it is done with inconceivable” vi ol 
nd th n aſt: 1tancouſly reſtored. | 
13. Th Rar is the conftant | apes an n * of 1 he e clearic fvia 
entering a point. 36 5 +137 920 . 
14. The lucid pencil of rays, of 0 the ace eie iff ing 5 5 
from a point. 8 ve 
_ 05+ The chain abvays exhibits a hith, 1 55 1 a + OB | 
A body, 1 in its natural Rate, has always a ſtar with aper t to the 
chain, and a bruſh to the machine. by 

16. The chain is electrified, by exceſs, with pau to e 
bodies. The machine, by deficiency, with reſpect to the ſame. 
bodies; and the machine and chain are e een and 
deficiency, with reſpect to each other. 
17. Electricity and lightning are in all eefpifits ah fame 
95 thing. Every effect of lightning may be imitated! by electri- 
city; and every experiment in electricity may be made with 
lightning, with the affiſtance of inſulated pointed metallic _ 1 
4 18. Electricity agrees with Mantis in üg _ 
os: 19. In the colour of the «and 
* 20. In its crooked direction. e 
* 21. In its ſwift motion. : AE Ss 

've 22, In ban conducted C made ſubſtances. 


os Cavallo 58 complete treatiſe of ease, p. 207, 208. ee alſo Beccary 


7. 30, 40. 
1 Prieftley's hiſtory of elecrricity, p · 416, 


2 ' Franklin's letters, Pe 323. C go WE 


JJ 


xy 


| « 2 3. In the e or noiſe of the exploſion 


* 24. In deſtroying animal ble: 

25. In rending bodies i in its paſſage, 16855 
« 26. In melting metals, 2 

ay. In firing inflammable ſubſtances. 


; +08 28. In its ſulphureous ſmell. 
* 29. 1 The electric fluid exerts itlelf i in vacuo; 14040 its force, 


% like magnetiſm, 1s extended OW various ſubſtances of dif- 10 


; 7 ferent denſities. 
30. A very ſtrong electrie Weh, ent FOR a fine wala 


will frequently give it polarity, and it will traverſe when laid on 

water. If the needle be ftruck lying eaſt and weſt, that end of 

it, at which the ſhock enters, will afterwards point north ; but 

if the needle be ſtruck lying north and ſouth, that end of it 
| which Heth towards the north, will point north, and the needle 5 
will acquire a ftronger magnetic virtue in this tak in the former 
caſe, . Ne CN e 

. 36. + Dr. Watſon > "treatiſe on cleftrioity, - | | 

2? Cayallo's le p 65. Prieftley' 5 bifery, p. 45. 
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H E firſt appearance which attrakted the notice of philo- 
-"rſophezs,ſ1n this branch. o | Heng, was. a certain power, 


h they diſcovered in ſeveral bodies, of drawing other light, 
ſubſtances towards: , themſelves, Aer excitation. To ſolve this 
phænomenon many; conjectures : haye been offered, and many 

hy pot letical ſyſtems advanced, by different perſons, and in dif- 
ferent: periods :of time, which hay regularly given place to . 
each: other, as we haye.: extended our, een in this 8 
cate path of natural philoſophy... Mes TH ths 
The firſt theory I ſhall mention, is: that. of the; leafnc ol 
: F. Cabeus, who, ſuppoſed tr at” xcited "amb ber emitted effluvia 


; expelled the ness ing air at ſmall diſtances, 


from it, which 
and they made as it were a little whirlwind by the reſiſtance they 
met with from the remoter air, which was not affected by the 
electric ſteams. When this ſubtile effluvia could not advance © 
any farther, by reaſon of the reſiſtance of the diſtant air, he 
imagined they ſuddenly returned to the excited amber, and car- 

ried ſuch light bodies with them as they met with in their way. 

2. . Sir Kenelm Digby, Mr. Boyle, Hartman, and others, fap- . 
Poſed t that excited amber emitted certain unctuous effluvia, which 


—_ 


— 


N 1 Shaw's Boyle's Works, vat i | p. 506. 
N . as before. e 5 e, p 8. | 
* . 1 . being 


nambient air, were de- 
nved in part of their agitations;/ and e back to the 
body from whetice they iſſutd, took with them ſuch light ſub- 
ſtances as happened to adhere to their extreme dog at: wa 
time of theit retractions. TIS 
3. The learned Gaſſendus 1 of the being ay 
but he thouglit proper to add, that the electric rays being emitted ; 


5 bang f 0 led: ark — the: cirtumar 


| n ſeveral directions, interſected each other, and getting into the 


pores of light bodies, by means of their interſections, had the 
faſter hold, and they drew. with them chaff and fraws, and 
other f bftances; ini their SEM te to * anber + from e 
e were emitted. 

Theſe thegries had 8 their 1 in mat; age er philo- 
> Pray in v hich they ſuppoſed that the efftuvia · entitted from an 
celectria, returned d to it again. After Sir Iſaae Newton 5 demon- 
ſtrated the extreme ſubtilty of che -rays of light, and proved, Y 
that ſeveral bodies might emit light copiouſly without any dimi- 

5 nution of their weight the doctrine of the return of efffu | 


| ir Ifaac Pan ptic c 4 ane Alle 86: 
bet him tell me, — an 2 908 badhc can by frigtion; 1 5 an exllala- Z 


tion ſo rare and ſubtile, and yet ſo potentz, as by its emiſſion to cauſe no ſen- 
ſible diminution of the weight of the electric body, and to be expanded through 


8 ſphere whoſe diameter is above two feet, and yet to be able to agitate and carry 


up leaf copper, or leaf gold, at the diſtance of above # foot from the electric 
body? And hour the euvin of a magnet can be ſo rare and fubtile, as to paſs 
thro' a pane of glaſs without any reſiſtance or diminution 1 pete: force, and yet 


1 lo _ as to turn a iet needle beyond: the . . | 
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9 90 upon a8 4 | Sion 

of ſome impe phic world: but errors, how- 
1 eyer 0 auſible hey may appear on the firſt view, have generally 

1 9 . weak, as well as a dark ſide, on which, they are. eaſily vulne- 

3 ble, whenever the are attacked | by a penetrating perſon... This „„ 

| was the caſe with this ſyſtem. It was ſoon found, upon ex- . 

1 amination, that both the vitreous and the reſinous clediricity 

were not only repulſive, but attractive, and equally ſimilar in 

. every electrical operation. This hypotheſis being found inſuf- 

t to clear up many dee it was in a few years ry V- 

led on the cleareſt tag 8 rkh £5 en r 
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1 Wepa that in 10 clefrical a appearances, 111 wiſer fluid )%%%ͤöͤÜ;Ü⁰w 0 
into two oppoſite directions; that the electric. matter : 
emitted from a body carries any light ſubſtance with it, and in 5 
„„ return brings it back again. To obviate ſome difficulties C or Ol 
i d hard upon his hypott eſis, he was. obliged. — 

nt that every. excited electric, and likewiſe Every body which „ 5 ; 
':  xeceived the c mmunicated electricity, had two ſets. of pores, ' one. . | 
33 the miſſion, and the other for the reception of the electrie 
x fluid, 4 As this theor does not correſpond with the ſimple laws 
of nature, and has n better foundation to ſupport i A 
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; FR. invention « of an ingenious man, let it be ſufficient to ſay, it did 
not gain that credit the author of it wiſhed; for he did not 
conſider. it as an by 0 eſis, but as a fact eſtabliſhed on clear 


4 he laſt ſyſtem I intend to tion is, the Franklinian hypo. 
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Fes ber c, and 10 eee V then the afide + 78 
ein enten = quathtit <Þ'eloftris' eg {og 10 4, and . | 
-.." GY oatide” nette: then fl | 
un be throw in the bottle when no more can be rome off 
If attempt to throm more in, t 
; 5 n ed or flies out in loud cracks 
are rs ede Nash lh Ge ty, the plus 1 0 
; . and min ; combined and balanced in this miraculous bottle? 
EL: to cath een a manner that I can 9 
5 If it were poflible that 4 | 
un 4 « quamity of air eats a | 
| 4% haye a bottle containin g at the ame time a Keep f deve 
ic fire, um of tlie fame fire; and yet the equili- | 
; . ea. e e 
„ rengthen- his- h. e e has been obliged _ 
© ſuppoſe glafs itnpefmeable 805 electric fluid, * and he has 65 
f | ſuppor ted his ſuppoſition with that ingenuity, ee and dif-. . 5 
dence," pechfaf to/agrant and & noble min dl. 
| the nature and properties of las, „ fo far as it is . | 
onnect ele jeity, he ſays, I feel here a want of terms, 
td UNE much whether I fall make this part intelligible. 
| Ed * By the word fürfaee, in fis Ca 0 ep eee mere length . | 
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2 w pet "gens it 

from the bottom of the glaſs 

apparatus 18 ready, turn the cylinder, and the 

| ball will ha attradted to the bottom of the tube. If there be N 
any dependence upon electrical attraction, the electric fluid, in 
this — . four feet down the furface of the glaſs, 5 


ho one may. = ohh filk, Culphur, reſins, —_— TH 
| bſtances, with the ſame ſucceſs. ad He ae. | 
ad property of an electric is (we ar . | 
ie main; buſineſs of natural. philoſop = 


ie fro rom phænomena, without feigning h eſes, and to 


0 * cauſes from effects, till we come to the very firſt cauſe, I 
| ſhall therefore offer under this head ſeveral experiments, between ET 
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. concluſion c can be fairly. drawn from them. 
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when their knobs are not connected with each other, as in the 
11 | experiment. "IF" glaſs be impervious to the electric fluid, 
and the two knobs of the middle j jars be detached from any con- 
ducting ſubſtance, ho - can their internal ſurfaces ſuffer any 
diminution or change ? o or how can their external ſurfaces, by 
_ the preſent hypotheſis, receive any addition of the electric ef- 
| fluvia, e ther on their ſurfaces, -or in their pores? If there be 
no alteration of the elect ic fluid in the ſubſtance of the jars 
ſtanding in contact with the chain, during the charging the j jars. 
at the conductors, they would not receive, as they nd a oth arg 
. and half the charge, from the jars at the conductors. 
„ may eaſily be proved. Take away the ae at: Tet - 
_ the perſon who turns the machine get off from the ſtool with 
glaſs legs, 45 ſtand upon the floor: the inſulated table will now 
hae u communication with the earth. Let the jar at the po- 
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appearance of the electric fluid entering a point, and the bruſh, 
of the ſame fluid iſſuing from a point. Mr. Henley lays great | 


ſtreſs upon theſe appearances, and has been at the trouble to in- 


vent an ingenious experiment, to prove Dr. Franklin s e . 


theſis, becauſe ſome have doubted the truth of it. 
It may be neceſſary to remark, that the laws of indication, MY 


the arguments deduced from them, are founded upon a theory, 
where ſu ppoſition, in many caſes, paſſes for demonſtration ; yet 


our electrical experiments have hitherto been twiſted, and tor- 
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the lis, being proved by experiments to be ſufficient, to paſs for a 
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I | blunted, point from the. wire "7 the j jar, and: 
9255 ſerew on a knob. Fix the j jars „as before, to each conductor, and 
: very gh. Take the ſtand A, (ſee plate I. fig 12) - 
| has a large glaſs tu tube fixed ; in a ſocket 1 ina perpendicular 
177 to ſupport the brafs rod D- GC three feet in length, pa- 
rallel to the horizon. Let the end C have a ſharp, and the end 

15 d A blunt point. ” The rod { lips in a moveable ſocket, fixed u pon. 

© the/glaſs tube, to ſcrew up or down at Pleaſure. Bring the 

point Cof the rod near the knob of the j jar at the conductor 
connected with the cuſhion, the electric effluvia will ſtill ow 
the ſame appearance, vix. a bruſh, but with this difference :- — 

75 W hen the Point was fixed on u the wire of the jar, the apex of - 
| the bruſh, or cone of rays, . ſeen upon the point of the 
wire fixed on the wire of the jar, and there being no con- 
ducting ſubſtance near to lead away the electric effluvia, when 
they quitted the point, they were by their repelleney, and the 

bobſtruction they met with by the particles of the circumam- 
bient air, ſcattered abroad. When the knob is ſcrewed. upon 
the wire of the jar, the apex of the cone of rays appears on 

tte point C, and the baſe upon the ſurface of the knob. The 
of the ſh point of the wire overpowering. the 
repellency of the electric particles, collects them together as 
| they approach the point, and the ſharper the point is, the more 
it unites them; and if very ſine, they are brought ſo cle >. to- 
gether, that they overcome any little obſtruction they, may meet 
6] from the air, and they paſs with ſuch. an Amazing velo- 
1 that they are too quick for the human eye. 3 5 


* 
” 
" 
7 
£ 
* 


* 
IE) 
7 - 
; v4 
\ 
= 
- 
: 
- 
- 
4 
* 
* 


1. 


. 
— — 
4 
4 
* 
. 
f 


A 
— 
* 
* 
* 
+ 
" 


WY * — 4 1 
I n * * 1 M 7 LI N 8 
* i $A wy % 8 1 * 4 8 9 IT [7 2 4 
* 22 F * 
» fy + n 0 N * 1 . * * 7 3 mo n 
. * «wat * * W * PL * 
4 9 SIS. 5 
: 0 # wy * 3 : - 
% 2 r * \ L 
5 : 
; = "x | _ \ * 
% - «1 o 
% - 
4 A l 
\ 7 = - o 1 
1 «4 
- 4 
— 
N 3 Nn 4 x v 
» ; * 5 
4 pe Fa > - * : 
4 - $4 * 9 _ * 9 
* ? 5 Te ; F * 4 
r * » # * 
» = 
* — * 4 - 9 ) 1 
* * 6 + * 
— o 
* IJ ' 
* 
— 
4 5 
- 7 ; * 
, ; nt 
— W BOP ” F N 
- N 1 
3 s 6 * 
p * 
of - 
* * * — . * 4 A 
þ BL 4 
* > a f 
0 q * - ” 1 7 
. 4 
* . 4 * 6 
4 5 
7 * x 0 
5 * I „ — 
. » 5 is 
: — * - 


e k caſe, the electric particles 
15 the wire fixed upon t e wire of 
1 n. econd caſe converge from | 
| 12 0 1 point « of the wite C? 1 can ſee e | 
ould not, but the prejudice we bare imbibed 
reſent theory of poſitive” and | 1 
| "the appearance of a cone of rays'; 1 
1s always to b 
| 18 0 | oubtft poin not 7 
dure, or theory, it may be worth all t. 5 
taken, or may take, if I can prove by experiment; 7 — wn 8 
electric fluid invariabl enters by a ſtar, and as unifor . 
= 72 DE OR NET A | 
5 XA Wie Wü etre 
; experiments; and . 
; wire is now properly 
they cannot approa 1 
Pl the jars as in the ; : 
high, and place the point = 


| e : glaſs to 
„ in ans, experiment, the 
ur finger through the | *. 
at ſuch a i ſuppoſition the moſt ſan- 
Poſitive and negative electri icity 
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Fi ix a jar at each conductor upon t ei n. ala let 
| there be a communication between the outſide coatings of the 
large the jars very high, 


the. point of the inlulated v wire C (fig. 12. Plate I. ) to 


| the kngk: of the jar jar at the conductor, i in contact 
110 e a ſmall coated Fuat with a wire and 
| leck up in en elps 741 4 
| | charge. Put the knob of the phi: al to E glaſ 
, end of the wire D, and move it upon the fa = 
7 the globe of glaſs Continue this While, and it 
3 | mia „5 between the outſid e © era 
there will be a Jar and a ſhock. 
LO LE ich 1 : 9 55 185 ; 7 5 „ 148 5 x 8 4 : + 
0 x n E008 $3oV4 od 13 
to receive a chart ge, 
5 | h bes. Take care te to dry the glaſs well in this experiment, that no bes 
TT e, whether the cleric Jud | paſſes over the SHORTER" furface of the 
| „„ wg „ Ss give 
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conductor in contact wi 
and proceed the ſame as you di 


tinuing the operation two or three minutes, take the Phials, one 


in each hand, and bring t | cir ! 5 | 
e I NY 
| charge of the two phials favours the theory i 
| neg $3; ect G dot era aaTaar tg 5 
| are. attac he 7 7 it, to conclude t 
may be ſatisfactorily, : 
effluvia entering at 5 0 oint ot "a 
Mar, from the knob of the jar at 
| to the. end D, 150 from 7 | 
bruſh 955 a part of the internal ſurface of t md 
repel the electric fluid from a part of ſurface ſuf- 
_ ficient to charge the / coat i; of reaoging 
ar plauſible to a rſon who looks no farther than i 
ſurface of things, but! do bt we cannot apply N 
8 hen the point C of the inſulated 1 5 
f the jar ſtanding at the conductor H 8 
| m the rod in'th 


"that enter cha 105 oint D of in th WY lobe, e e 
are they collected 2. It cannot be from the internal ſurface of 
| he globe, for ; uncoated glaſs. will: not readily part with. ke © 

. dundancy of tho electric fluid; How, then can it be ſuppoſed- it 
5 _ eaſily. loſes the electricity inherent in its pores-?. To admit this, 
we muſt grant that a metal point, ' negatively eleQrified, will at- 
; tract all the effluvia inherent or peculiar to a glaſs plate or jar. 

1 This will make glaſs a conductor of the electric fluid; which 
Will be as fatal to the theory, as to grant the electric effluvia a 
_  paſlage through the pores, of glaſs. | If we grant the point does 

attract the natural quantity of effluvia inherent in the internal 
ſurface of the glaſs globe, will a ſmall globe of two inches dia- 

55 meter contain as much of the electric fluid within its pores, s 

you can condenſe in a a large] Jar, Far twenty times its e 
| ficial %%% :) 5 et in, 
. 180 T believe. that every candid enquirer will hon that 1 pre- 
. ceding experiments prove the electric fluid freely pervades the 
pores of glaſs, and that electricians have hitherto been deceived 
with electric appearances, merely by reaſoning | from an hypo: 5 


i theſis hi 105 has no foundation in truth. 
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0 wa fe 158 the electric e "Y far as it hath to the ſtar ind 

the bruſh take a ſmall glafs globe, as in the former caſe, coat 

it on the outfide with tin-foil, and on the inſide with ſteel· duſt 
and gum- water. Fix a curved wire E P, in a glaſs tube, and place 

. - m8; tube, about fix or eight inches long, with the wire, in a ſocket 5 
bon the ſide of the ſtand A. (ſee fig. 12. plate I.) Let there be 

5 115 A ſmall metal knob ſcrewed o on e end of che wire E, and 1 in 


5 jar Rancing at Wee one 
J point C ef the 
„ . at the conductor H, And 
5 Phial to the 1e of the curved 
| Os 1 Ceive a charge. Tak e ſtand A, Iinſula ire 
V and rod from the jar, and place it at a Adee Upon the table: 
2 >... Ow form a communication between the inſide and outſide of 
the coated globe, it will give a ſhock. The e —_—_ at 
| the point. of the wire F, will do the e 
If the electric fluid iſſues from the point C, to che jar at we. 
conductor at H, according to the received opinion, the internal 
. ſurface of the glaſs globe muſt be negatively electrified; and 


che point of the wire C. will. attract a pith-ball ſuſpended by 
. n ſilken thread, after it has been repelled by the knob of the 
phial charged at the wire F. Bring thi 
„„ the wire, and ſuſpend the pith-ball between them, and infteatl 
of the ball's playing between them, as mentioned. by Dr. Fra nk. 
1 HO lin, p. 16. of his Letters, it will be repe led by them both; 
„ deer ſhews they. muſt be fimilarly, not contrarily electrifed. 15 
Is it not reaſonable to conclude from theſe experiments, that 
the ſtar is no infallible ſign that the electric fluid is always en- 
_ tering ? nor is the bruſh any certain indication it is paſſing off 
from a point; neither can we judge by theſe electric appearances, 
Whether an electri c be poſitively. or negatively - electrifie d, as ee 
pretend. I ſhall quit this ſecond head for the preſent, and re- 
aſſume it again when I treat of charging and diſcharging: the 
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ments, to ſhew the courſe of the. electric fluid, and I hope like 
wiſe to account for the phenomena, of this wonderful by a, i 


1 manner not altogether uniativfacory. „ NOR 


knob of the phial near 


or 1 Leyden Phial, where 15 purpoſe to produce ſeveral new experi- 


- 


* 


9 5 7 5 $5.1 | $ X N 0 wot he ; 25 : 95 75 8 , Fang 5 ; 4 ; 
8 © y * > : | 2 opt ; : x $ 
5 , 8; « | l yi $ FS 55 
4 : l i I | ; 0 ay 5 £ 8 of Tr. | © ; = 
5 % 55 | ; 5 x F 4 1 925 j — 
: . 4085 5 7 J [ ; 4 | - 
8 , FR 5 8 55 5 
1 rn: * 5 2 f 0 * 2 5 c f 
þ 1 5 FONT 8 55 947 * 7 ; 4 Lag. 33 1 ; 1 10 
ae . % 
4 : : 7 MN op 
l . 4 "$11 $5" * 2 45 5 4 1 q 7 84 1 n in # PF i Þ * 5 FF 
+ . „ a * 
3 8 5 
i Lind 
x 175 mo , 
* 8 * . , : | | | ; . 
to magnetic attraction and repulſion proved by 
q 4 > ; 8 N : 
=» V0 ; | p . o . 3 
| , 75 4 
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47 e conductor Tt. 3 | 5; 0 | 1 
i FI 5 N We . . x £4: b f \ 1 % N 1 
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4 USPEND the two coated j jars, (fee fig'. 6, 6. plate I.) 
a wire, or a ſmall ain, rom the two conductors G hd: H. 
two curv 7. with their metal k 
8 | : I” 3 _ ; 
: t with the f the jars. Let the jars hang 
8 9 3 | ; 8 X Te aq 4 
___ ſix or ſeven inches from t table, fig. 2. that the circu- 


lation of the electric fluid may not tbe obſtructed 1 in its courſe along 
| ſtands , ſee ig”. 8, 8, 8, &c. far- 
conductor, it will give room o admit two 1 ockets 
e with ſharp points to be fixed on the ends of the wires. Upon 
aach point fix on a q ill with a bunch of fine threads in each, 
about an inch. long... Let the threads be oppoſite to each. other, 
aʒnd when extended, juſt near enough to join. When the ap- 
paratus is thus prepared, turn the cylinder of the machine, the 
threads will mutually . attract each other. Two downy fea- 

„ 52 rg upon. the rp oints will anſwer, but 1 think n. 
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= 1 Take two needles, lay them , | 
EE. „„ with a magnet, by moving it ang them from end to end, 


„ without ſeparating the needles. I oints of the needles, 
1 Ros it is well known, will, in this caſe, 885 the one a no and 
Sn. „ other a ſouth pole. Fix the needles in ſmall pieces of 
EL oe cork, and put them in Water, with M their poi oppoſite to a 11 5 
ANCHE VV little diſtance from. each other. 1 ey will then mutually- | _ 
| 15 | | each other, and j join. $5.68 1395 f ne 3 : 7 
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Let the jars and the curved wires remain as in the third ex- 
periment. Take ol kets with t threads from the ends 
e wires m, and 7, an — put on two other ſockets with braſs 
plate J. fig. 1757) and: let᷑ the balls be 4 Title | | 
the” two bras? i 
er of them een a light body Placed : 
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pend a needle. nicely. 


and either of the poles will A the needles notwithſtand= | 
ſtanding they are repulſive of each other. 
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Fix a pith-ball at each end of a flaxen thread, and fo pen 
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them from the middle of the thread on the Wire. fig. 16. plate 1. , 
Turn the cy nder, > and the balls will } other. 5 
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This may cafily be proved. Snfoend, , for example, amide * 
of. the wire ſtaple from the north pole of a magnet, and let it 
hang there, two or three minutes, and then take it off. The 
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the e Wire Will be the "ſouth. po ole, and the tro end of 
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W it, ip Nr Nel che ny pole; but tho 
of the wire e will attract the north pole, and repel the 
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ke 70 dong fight: ſteel Belles of equal lengths, Wed 
* from each end of the wire ſtaple, While it is hanging by 
. the middle at the magnet. Try to bring the two extreme ends 
1 * needles in contact, by putting one towards the other 
wich your finger; as ſoon as you, bring them within a certain 
diſtance, the! edle which o do not touch will recede.; 8 when 
N get any fa F rther, if you” try to bring 77 the point of the 
needle upon KT Wk 15 by in an oblique direction, and 
Fee force” nw th ba ror no more than he. cleftrified ich- 


2 7 Pew: that 7400 ba ged j ars aff from the fame principle as the 
Nha - threads and fith- balls, in the e foregoing experiments. : 
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- Make t two vanes of gilt paſte, ab 


out: two inches long, and an 
inch wide, with ſockets, to turn freely on perpendicular ſpindles ; 
ſcrewed on upon the wires of the jars. 
fixer wit | each of them a vane, pl 
the con uRtors,. and charge them. 
from the conductor, and place them upon the table, with the 
vanes in a parallel direction, and between two or three inches 


apart 3 1 the vanes will mutually repel each other; like the threads,” 


HR R6hault's Spflem of Natural Philofophy, 1 165. v. R. th Meat Wy MY; 3 
: The point of the needle does not turn ieſe]F to that part in the horizon 9 
che pole it is touched ich turns to, but to the oppoſite part. For inſtance, if 
one end of a needle touches the un pole of the loadſtone, that end will turn 
towards 1 north, 1 
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end for which he formed them and that theſe primitive panicles bang fold, aro 
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move t "A em. = That the power of attration exiſts] in the firſt 
0 particles of matter, is evident from the experiments on mag- 
netiſm, electricity, and the cohefion of bodies, and alſo from 
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Newton's Optics, p. 357. II is well bare Yodies act one upon another by 
the attraction of gravity, magnetiſm, and electricity: and theſe inſtances how the 
| tenor and courſe of nature, and make it not improbable 'but that there may be more . 
_ attr: ive powers than theſe.” For nature is very conſonant, and conformable to her- 
| ſelf,” How theſe attrad ions may be performed, I do not here conſider. What I call 
attraction, may be performed by impulſe, or by ſome other means unknown to me. 
1 ufe that word here to fignify only, in general, any foroe by which bodies tend to- 
| wards one another, whatſoever be the caufe. For we muſt learn from the phæno- 
mens of nature what bodies attract one another, and what are the laws and pro- 
perties of the attraction, before we enquire the cauſe by which the attraction 1s 
performed. The attraction of gravity, magneti ſm, and electricity, reaches to very 
ſenſible diſtances, and ſo have been obſerved by vulgar eyes; and there may be N 4 
others which reach to ſo mal! diftarices, as hitherto eſcape obfervation, and per- 
haps cle 
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rical attraQion may Teh to "oy ſmall res even rg being ex- 


cited by friction. n en n ne . 08d „ 
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ſophers can mean no more 
element from another, by ſome me 

ticles of matter being ſo id, they mu ious: to the mi. 105 
nuteſt corpuſcle of any ſolvent in ee Sir r Ila c Newton e- 
counts for all diſſolutions, and the ſeveral 1 phenomena 1 
from the general principle of on; and has: 


Fs, 


of ſolu tions, farniſh 
tions, whereby he proves the creole of t at 
We have allo a mechanical account of dilution 1 75 5 
5 Sir lla N 1 Optics, f b. 357, ps following pages. When ſalt of t: | tar artar, | 
fays he, Tuhs per deliquium, is not this done by attraction betw veen the particles 0 | 
Sh ſalt of tartar, and the particles of the water, which float in.the air in the form of 
ö vapours ? Why does not common ſalt, or ſalt-· petre, or vitriol, do the like, but fr 
want of ſuch an attraction ? Why does not ſalt of tartar draw more water out 
: of the. air „ than in In 4 certain et its gupptity r but for want of an attr⸗ X : 
tive force after it is ſatiated with water ? V When aqua ua-fortis,,. or ſpirits of vitriol, 
poured upon feel filings,. diſfolyes the filings. with a great heat, and ebulli ion, 
effected by a violent motion of the parts, does not this is motion argue, that the 
acid particles of the liquor ruſh. towards the parts of the metal With violence, and ; 
yp forcibly. into its pores, till | they. get between its outmoſt particles ind the 
naſs of metal, and, ſurrounding thoſe particles, looſen them from the main maſs, | 
and. ſet them at liberty to float off in the water ? When a ſolution. of i iron in adus. ; 
fortis diſſolyes lapis calaminaris, and lets go the iron; or a folution of copper, 
diſſolyes iron immerſed init, and lets go the copper; or a ſolution of mercury. in aqua- 
ſortis poured on iron, ane tin, or lead, diſſolves the metal, and lets go the den 
cury; does not this argue, that the acid particles of the aqua-fortis are attr: n 
more firongly by the lapis calaminaris is than by iron by i iron than by copy e1 | 
copper than by filver—and by iron, copper, tin, and lead, than by : 
Query: 3¹, for a fuller account of this ſubjeR. . ite 8 
8 & 
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John Friend; M. D. in his Chymical Labs, p. 7I, ſays, That we may. the 
5 form ſome idea of the nature of this operation, it may be neceſſary to take 
notice; that the corpuſcles of ſalts, which a are the moſt ſimple of any, are withal 
and for their bulk very ſolid; and therefore exert a very ſtrong attrac- 
| tive force, whic | to. the quantity; of matter. Hence it 


* 2 


es to paſs, that the | particles of water are more ſtrongly attracted by the ſaline 
particles, than they are by one another,” The particles of water therefore cohering 
ely, a -being eaſily moveable, approach. the corpuſcles of ſalt, and run, as 
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* rr 


Wes 


it were, into chaie embraces ; and the. motion of them is quicker, or lower, acc 


ing to their leſs. or &; the attractive force being ſtrongeſt at the point 
„ 30 che mathematicians nn demonſtrated. Therefore, if you throw ſalt 
of water, we ſhall find the aqueous particles, wh 
are in t idle of t will be ſharp and pungent to the taſle; but 
by | yon the ſides of the continues almoſt inſipid. So that when ſuch 2 motion 

once ariſes, the aqueous particles are carried with the ſame force towards the ſalts, 
| andthe momentum of them is to be eſteemed, as mechanics teach us, from the 
ratio of their weight and cel unctly. By the force of this impulſe, they 
e eee themſelves a paſſage into the pores of the ſalts, which are very numerous; and 
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| form N eacoatly* 
tur of che ſalts,” The br 


I ee of Atrastben and i ceptaiiog 9, of by ſome kind of po- 
lar virtue, inherent in the faline eee 8 ch cauſe them 
to turn their r er | lane n ee ee e . 
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at length hey fs break, and divide their. texture, that all fa con of their parts ie - 
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doſtroyed t hereupon being ſeparated, and removed to a cohvenient diſtance frem 
one another, they are diſperſed and float here and there in the water. Thus we 
find how the ſolution of ſalts is to be accounted for, from an attractive force. 
wh Newton' s Optics, p. 363. When any ſaline liquor is evaporated to a cuticle, 
"= let cool, the ſalt concretes in regular figures ; which argues, that the particles 
of the falt, Vefbfe they*tohEreted, Abs in ede liquor po, nigh diſtances in rank an 
file, and by Cfſequence, that they #Red wpon Une #norher 
qi] dfſtances is Equal, at unequnl Uiſtahee unequal. Por + wer they 
Win unge 'thebiftlves uniformly, und without it they will Boat My Senn Hence 
the particles ef Mand'eryſtal ' act all tre fare way upon i the rays of light, for cauſing 
Me! unufual réfrästions: May it not be Tuppoſed, that in the formation of this 
Stel, khe particles not only ranged themſelyes in rank and file, for concreting in 
8 tures, bur tho" oy fore Kind of ee virtue turned their See ae 

dende Chptijent ty one ſid 
er kde me particle, Hit in another. By dis ains the phæ- 
neitlenon- Gf erytalkzarion, p. 145. Itlis, e. ays, Peeuliur to falts,” that let tdem de 
never ſo died, and red seed im minüte particles, yet when they are formed int 
_ eras, they each of them reaffutme their proper'ſhape, Wonrent ee. ea 
GR aud deprbre chern. ö heft takenefs ns fheir "Figure, This From — mm 
And an perpetual w, by Knowing the figure of die e cryſtals, we may u 
un che bekrure of enen dught ito be which can 
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„„ *- 5 1 5 f 
s opinis * þ appears to be fully proved f in a the experiments 1 
on the mici where thefe curious operations of na- 
ture may be viſibiy perfo med under the human eye. A dili- 
ge at cherer will diſcover, in many ſolutions, the corpuſcular N e 
m fſes wy agitated 1 in all directions, before they — 
have the leaſt tendency towards ſhooting into regular eryſtals. 
oe this 00 ſtate, if there be no inherent powers, or pro- 
perties, in theſe firſt particles of matter which compoſe the cyl. 
dals; it will be difficult to account for their acting by one uni- 
verſal law, A feed does not with more certainty produce a plant 
according to its own genus, with the fame kind of leaves, branches, 
flowers, and fruit, than a particular falt its peculiar cryftal, of 
ie ſame figure, dimenſions, and other PRA, diſtin ruſh- 
able from any other ſalt. | Mot 
In the act of ſhooting, in many of the falts, whew one cryſ. 
tal approaches. near another, it ſtops at a. certain diſtance ; its 
boundaries are fixed, hither can it come but no farther. This 
muſt be by a repulſive power in their particles, 
But there are many phenomena in the wide and unlimited field 
of nature 5 „ which Kerber f ber the doctrine of. a eee 
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| „ of the coo Gigle pane roi gs „ 
. 4 an it is evident the figures which they run into, when compounded and 1 
united, muſt be uniform and conſtant: and ſince the force of attraction is ftronger 
in; one ſide of che ſame particle' than another, there will conſtuntly he beer 8 
1 5 concretion of ſalts upon thoſe ſides which attract more ſtrongl 
e Philoſ. Tranſ. F. Franeiſco Lana, in treating this ſubject, ſpeaks to eter. 
5 lowing effect. In the Val. SabbiaT obſerved a ſpacious round of a meadow, F 5 
parts whereof wers bare aua, and no Where elſe thereabouts, cr 


with og. He concludes the cryſtals to bs PO apf m. nitrous 
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5 here, as the water evaporates, either” he metallic, or the 
PO Ord i ie dtp particles, arr ange themſelves by, a general law, into, 
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1 1 tor nitro is not only the natural coagulum of water, as 10 "manifeſt in artißcla — - 
glacinations, but it ever retains the aboveſaid ſexangular figure. May not this be | 

5 „„ the cauſe of the hexagonal figure of nom? Newton s Optics s "Pat; ad £ 5 N : : 

: The, Iſland cryſtal, | or a, ſort of. Talc brought. rom. Iceland, ound. in the form 5 | 
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N an oblique parallelopiped, with ſix parallelogrammic fides and eight ſolid angles. 

. - The obtuſe angles of the parallelograms are each of them 101 52; the acute _ 
9 18 8. T wo of the ſolid angles, oppoſite to one another, are compaſſed each of 
them with three of theſe obtuſe angles, and each of the other ſix with one obtuſe e 

: 918 7 | n acute ones. k cleaves eaſily in ene to _ of i | 
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5 | a pop inion, that the hoar-froſt, Tiſible upon glaf dows in a froſty- 
| 247] morning, is an exudation of the glaſs, condenſed and froze into various figures by 

a7 © the cold external air; but the ice lies not on the outſide, but inſide of the win- | 
1 . 1 dows, where i it is , genera ated of the watery particles floating i in the air of the room; 


LY ; aud by their proper motion paſſing Dr dhe nen the glaſs, where 
„ the vehement cold of the adja ark bf cox. 


„„ eondenſed. inte dew, and frozen i into ice. 
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| T us nature, in keene enen e * 1 1 
The earth being rather of à whitiſſ colour, and te bw 


when it begins to congeal, 1 different caſt, the ar- F 


; rubbing f the dae 
5 and unite, viſibly t 4 
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| Some philoſophers ass e that Mets, and moſt! 8 f 1 
muſt have been originally in a fluid tate, 7 "2 

e; which is ſuch as drops of water of the _—_ oe 41 

f neceſſarily aſſume; and ſuch as 3 of us, . 2 | 
fled aun their own weight, n dars 3am 507, of dent | 

1 Rohaule s Syſtem of Natural Philofophy, FEE vith, Dr. Clarke's Mow, - 1 | 


1 vol. ii. p - 161; Though flint, diamonds, and cryſtals, are yery hard, yet they mult, : 
| e that, have been originally liquid; and that they were ſo, appears 8 1 
from hence, that they are all of them of that figure which drops of liquor of the : 7 
ſame bigneſs ought to be; and alſo from hence, that when a great many pieces of | „ 
_ cryftal are found toge her, as they very often are in the mountains of Swiſſerland? | | 

and in thoſe of the Milan eſe, they are of the ſame figure that little balls of paſte | 
laid one upon anther, and preſſed together by their own. weight, might be. For 

2 every piece of eryſtal is ſurrbunded and compreſſed betwixt fix" others, 1 * 
="  ſqucs ed into'a body, with fix equal ſides. See the note in the preceding page. 8 
50 Shaw's Boyle, on the Origin and Virtue of Gems, p. 99. to 103. vol. 11.— „ 
: Sem, and medicinal ſtones, either have once been in a fluid ſlate,” or are in part 
— > made. : pe of f ſuch | ſubſtances as were formerly fluid. Many Kinds of them have 
me! ſhapes. 1 have often obſerved, in viewing them as . „ 4 
8 iced them 1 bor 1 have bad the good fortune to take ſeyeral out of their | | 
- wotabs. 15 freeing a large number of Indian granats from a lümp of hetero- ft 
geneous matter, whoſe diſtinct cavities, like fo many cells, contained ſtones; on 15 
bee lah their ſurfaces | appenred trianp 68, ; pitallelograms, Ke. f 1 have procured a 1 . | 
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power in the particles 0 
there e 9 no ton 
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„ eve So ſame. w 
1 have. obſerved, the like even in 


AA nage one tbet was rough, 1 perecived 
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one certain unalterable man 
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ner, 


at there is ſuch a property in ſeveral ed- 
ol cryflalized Gates, i is pretty e ee ay ranking and diſpoſing them-- 


as-often-as they are reduced" from a fluid to 


en 


een III. chap: a nd each rr 
If we keep to Sir Ilaac P 


Fe effects, as far as is] po! 1 
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net, repel es 
ing either be t LN 

| ſaſpended chat fro 
Idee experiment Iv. p. wrongs 3j 
If the magnetic needles, in | the: foregoing experiment, avoid 
each other, by a polar virtue inherent in 
may we not e conclude the #016 he is Are oe 
ere nt int Dal 


8 en a magnet in a repulſive ſt ſtate, take another ſn 
needle, nicely balanced, and hanging by a fine thread, and brin ng 
it near the other needles, an tan they repe 
other, either of them will attract the tl 
The two pith- balls, : 


d, notwith 


chile in a ſtate of repel eney at the 
of the ſtaple, will attract a third ball ſuſpended with a flaxen 


thread, and broug ht near them. y] In ſhort, the m magnetic needles, 
and the electrified pith-b =balls, app 


nt 


magnetic effluvia; 
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7 am ache to believe, from a variety of experiments, that 


'F we could cauſe. the electric effluvia to paſs with the ſame re- 


5 | gularty along conducting bodies, a as the magnetic particles paſs 
from iron or ſteel bars, our electrical experiments on attraction 
a repulſion of light bodies would then be equally clear with 

| dur n magnetic ones. Every c one acquainted with electric Purſuits 

15 ſatisfied, that a ſmall alteration of the ſtate of the air in the 
| room, breathing on. the apparatus, a little more friction, turn- 1 
, ing the cylinder t faſter or lower, and many other tr fing cir- 

cumſtancès, frec Perry cauſe ; a confi derable variation in the force 


of the electric fl uid ;. a and, conſequently, whenever the ſtrength, of 7 


the electric parti? are abated, or their polar parts reverſed, 
85 there will be a different appearance, or a languid and feeble at- 


conducting rods for i FE OV 


It will be very difficult, in many inſtances, MA to ſay hen. the | 


ends o of rods, leading from excited or charged electrics, have ſimilar 
or contrary Poles ; and this will frequently puzzle the young 
electrician, i in re conciling ſeemingly great inconſiſtencies, which,, 
when the cauſe is diſcovered, it will be found they. ariſe. from 
regular and fixed laws. In magnetic attraction, if the experi- 
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there any charge, or. reſiduum, either on the inſide or the out- 
ſide of the jar, to be perceived. The charge will be found in the 
: a ANI P44 at H, and if you: form the communication be- 
and the knob of the jar, you may diſcharge „ 9 
L a ene and a; talerable. ſhock. To be certain the elec- „ 
tric effluvia paſſes from the conductor . throu V the jar, and „„ 
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. man upon the ſtool may charge the Jars, and with the di. 
e charging rod let them be diſcharged, as in the foregoing ex, 
e periment. mw then at the ſpace between the knob of tle | 
jar and ane conductor H, and you may not only ſee but mew 
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between the coatings of the jars, you may alſo ſee the electric | 1 
effluvia p paſſing along the chain at every park, from the jar at 1 | 
the conductor G, to that at the conductor H. When the cur- 1 15 
. of the electric effluvia ſtops, flip the jar at G, from the 2 TY 
chain which connects the coatings of, the two jars together, and CR 
bbere is not the leaſt ſpark to be obtained from the j Jar, nor is 1 
| „ there any charge, or.r ſiduum, either on the inſide or the os; „ SE 
| ſide of the jar, to be perceived. The charge will be found in the D | 
5 at the e H, and if you form the eommunication be- 
utſide and the knob of the jar, you may diſcharge | | 
it with a dene and a; talerable ſhock. To be certain the elec- | [4 
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When a fr is charged, upon the table 25 ufual, intulate a thick 1 me- | 
tallic, rod, and place it ſo that one of its ends may be contiguous to the outſide 
coating of the jar; and within about half an inch of its other end, place a body 
of about ſix or ſeven feet i in length, and a few inches in breadth ; a; imagine this 
body, by its not being mentioned, is not inſulated) then put a. kite upon the 
table, ſo that one of its ends may be about! one inch and 4 half diſtant from the. 
coating of the jar; at the other end of the t apply one; and bring the other t 
the wire of the jar, in order t to make the exploſion. On making the diſcharge. i in 
this ma ner, A firong ſpark will be ſeen between the inſulated rod, Which commu- 
* cates « tween the coating of the jar, 5 the body near its extremity, Which 
park does not alter the ſtate of that body in leſpect to electrici city': hence it is ima- 2 


be” that chis lateral ſpark: flies from the coating of/ the j jar, and returns to it at 
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the ſame inſtant, allowing no perceptible ſpace of time in which an electrometer 


can be affected. Whether this lateral exploſion is receiyed on flat and ſmooth. ſur- 

faces, or upon ſharp Points, the ſpark i is alwa way equally long and vivid. 
The cauſe of this phæn 
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T = 0 (HE po 30h InAs or. eee electric mains! 1 I f 
vention of Seignor Volta, the Italian philoſopher . of Co- 
ma, may be made with any ſulphureous, or reſinous electric, and 


will anſwer very well without the addition of a glaſs plate. 1 


Take about two pounds of ſulphur, melt it, and pour it into 
a circular mould, or a deep plate, with a ſmooth bottom, which 
has been previouſly rubbed ſlightly over with ſweet oil, and 
_ wiped off again, that it may not either injure the ſurface of the 7 
ings by ſoftenin 8 it, nor by letting it ſtick to the mould. | 
Provide a metal cover, or a board covered over with tin-foil, of 
nearly the ſame ſize of the ſulphur-cake, and let it be furniſhed : 
with a glaſs handle to fix into a ſocket, or to ſcrew into the 
center of the cover (ſee plate II. fig. 6:) This ſimple machine 
18 worked by firſt exciting the ſulphur, or rubbing it with a 
piece of flannel, or woollen cloth, and placing it 00 a table 
with the excited p part uppermoſt. „ 
The metal plate is then to be taken is the glaſs 15 5 and 
placed upon the excited cake, and touched with your finger, or 
any conducting body. On touching the cover, while ſtanding 
. the ſulphur, it will either . or receive a a If the 
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e it will de ſtrongly electrified, 
ef or tale one from Oy conducting ſub- 
This operation may be repeated, and a 
plate the cover _ the ſul- 


- phi, touch it with your finger, and take it off again.” A ſmall 
bee Ro may be charged, balls attracted. and repeled, and 
a variety of experiments performed by this ſimple machine. 

* is not even the neceſſity of confining the experimental 
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Terk 42 + Beeearia's Treatiſe, te. p. 18 . 5 
„ "The cle&ricity of a body A, actuates the ambient air in : fuck a manner, chat by. 
dean of the ſamo it tends to-introduce inte the e wht: B, an ele@ri= 
| 35 | Funes to its OW. nn 5 WEIS? # 
: „„ ee deite immerten iccleftic ashes, ue he 
„„ 15 i tp rr | Carallo's Dans? Trextiſe of Ele, p- 282. „ 
. 5 7 The action of theſe plates depends » upon a principle long ago  diſcoveted,. vix. 
ee that an envited electric has to induce a contrary electricity in a body 
|. knought/within its Iphers of action; the metal plate, therefore, when ſet upon tbe 4 
excited, electric, acquires a contrary! electrieity, by giving its electric fluid to the 5 30 
hand, or other conductor that touches it, when ſet upon a plate poſitively eleQrified,. 5 7 
or acquiring an additional quantity of fluid from the hand, Ke. when ſet upon a 
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with any. of its electric fluid to che | | 
| count for its being ſo ſoon deprived: of its chectrieity 
5 upon an inſulating ſtand ? Or, if the top and bottom of the —_— | 
cited electrophorus do not communicate che electric effluvia to „„ 
each other, why does not. the top of the cake, according to the 
law of electric atmoſpheres, exert its influence on the metal co- > 
ite electricity. chat it may either take or gre %% ᷑ P 
= hblloſoph. Tran. for * 181 Cavallo Treatiſs, Kc. p. 383. hy FOG 
Phe great duration: of the eleftricity ef this plate depend, I think, upon two 
exurſes { Fil, heal h dpes amm - Jule Any elo éwickuy by dhe operation of putting'tlic 
Metal plats upon it, and ſecandly, becauſe of its flat figure, which aypoſes.jt 40 = 


1 quantity of air in compariſon \ with. a tick of ſegling-wax, 1 which being eplio dri- 1 SI 
Cu, expoſes its furface to a * quantity of: air, which 1 is ears, robbing t EE: 


excited electrics · of tue V 0/00 1400 902 COPTIES 2A1 * - 
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If the excited electric be accurately inſulated, thi en the 8 plate ſet on "bh ac- n | 
quires ſo little electricity. wat it can only be. diſcovered by an electrometer: which „ 
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and dimen ſions, 17 1 
and place their bottoms together, io a very ary piece of brown” 9 
paper, or of ſilk, or glaſs, or any other electric, between them. _ 
Provide two leather cuſhions, or rubbers, of equal dimenſions, 
and fix them oppoſite each other, with only room to put the two oy 


ſulphur- cakes between them. Rub the takes backwards and for- 4 
Woe between the "cuſhions; that "the friction on their ſurfaces 5 
may be nearly, if not exactly the ſame. After you have ſuffici- „„ 1 
entl L excited the cakes by the friction, which \ will be in a little 1 
time, take the cakes from between the cuſhions and ſeparate & | 
them. Take the paper and preſent it to a . pith- -ball, ſuſpended | C : 
+ by a flaxen thread, it will; attra EFF i 5 — 
Wat rule have we to ju idge, in this ae whether the paper be %% 
| poſitively, or negatively cleftrified ? It ſignifies but little 1775 5 5 
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Which 7s t Ale the direftion of the eleftric aid from Ou ta „. 


| . en excited ect. ric and. from bene to thi WONT: de * can 


Take an | exited Hanes) and piles it upon a ſtoc 1 with 


20 legs, and let it remain till the electrie efftuvia- are ſo far 
evaporated, that the cover, when placed upon it, touched, and 


taken off by the glaſs handle, will not yield a ſpark. Take then 


a pith-ball,. ſuſpended. by a flaxen thread from a wire ſtand; 
and place it in ſuch a manner that the ſuſpended ball. may hang 


within half an inch of the ſide of the ſtool upon which the 


excited cake is placed. When your apparatus is ready, touch 
the cover with your finger, and take it off from the cake by 


5 the glaſs handle, and the pith-ball will inſtantly fly to the ſide 
of the ſtool. If you repeat theſe operations ſeveral times, you 


may raiſe the electric fluid in the electrophorus as * gh as "when 


you firſt excited 1 | 
Does not this experiment plainly Bow the track of the ele- | 


tric fluid? from the table to the ball; from the ball to the ſul- | 
phur ; and from thence to the cover. 


9 (ff you keep drawing back the ſtand Vith the pick. bal, as 1 


5 force of the electric f fluid increaſes in the excited cake, till vou 
get it towards the extremity. of the ſphere of attraction; which 
Will ſometimes be four or five inches, or more; ; the 9 5 
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"If you 18 the c cover 7 1 the glaſs handle, fe, place it pon 
93 the excited cake, and touch it, and take it off as mentioned above, 
the wg -ball will be attrafted to the ſtool, and reſtore. the elec- b 
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condu ctor in contact with the cover, a circulation again takes 


place, and the excited cake is furniſned with a ſupply of the 


| eleftric fluid. "RY means: of the en ge bal 1. 


e es» 05 ExPPERIMENT, V. | 
7 0 To rw, in 4 pil ferent manner from the laſt Experiment, how the exci- 
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| — a eee 5 Ae it ann che cover en Sond | 
gal, or wax pedeſtals, about three quarters of an inch in 


height, upon a table. Under the excited cake, and upon the 
table, put a ſmall pith-ball, equidiſtant from the wax, or glaſs 
pedeſtals: when your apparatus is ready, touch, and take off the 
cover as before, by the glaſs handle; the pith-ball will imme 
diately fly to the bottom of the excited cake, to give a ſupply 


of the electric fluid, diminiſhed by the removing of the cover. If 
you replace the cover, the ball will drop ; if you touch it again, 


the ball will move, but cannot riſe till you remove the cover, 


becauſe the force ao: the den effluvia 18 not ſuſßctent to . | 
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ide of the ſtool, by reaſon of the cover's. condenſing the 
Y electrie fluid upon the furface,” and in the pores of the electro- 
phorus. If you touch the cover again, the ball will fly to the 
fide of the ſtool, becauſe the electric fluid being raiſed in the 
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25 bottom of the excited cake. When the apparatus is prepared, 


it a httle, -: 


tte feather ner and when. it is quite clok 
_ feather reſts in its natural ſtate. Touch the cover again with 


| ball, which are entirely veg 


: pg. 


10 roms . ents a 


the general anc 
port this concluſion with one or two experiments more, which 
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ather, e be 


ake off the cover, the Gbres of the feather will expand ; lower 
and as it appfoaches the extited take' the fibres of 
e to the cake the 


your finger, the fibres of the feather will begin to riſe; and 


when yon take it off they wilt extend as far as they can reach. 


Can theſe appearances and icacank of the wehr and. th- 


of the cover, be cauſed without ' a eng communication of the 


electric effluvia through the pores of the excited ſulphur-cake, 


and from the bottom to the top? Fo me it appears that they 


cannot. To aſſert they can, is not only ſaying that bodies act 


are not, but that they have power 


both to attract and repel other bodies, at ſome diſtance from the 


bottom of the cake, notwithſtanding they cannot penetrate it; 
which appears ng 5. to reaſon, and pla Eat oe” une 
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; than that there 3 is a certain e of the electrie efftuvia from the 
ef table to he electro 
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Upon a : tool he) 7955 legs ds a pang 9 glas, much larger 
than, the ſtool, and upon the pane place the excited cake, and 


8 the cover, u upon glaſs or wax pedeſtals, as in the preceding ex- 


periment. Under the ſtool fix a metal plate upon a ſhort in- 
ſulating f ſtand, to ſcrew. up and down at e Upon the 


pane of glaſs, and under the excited cake, place a pith- ball, and 


upon the metal plate under the ſtool heh and from a ſmall 
ſtand under the ſtool ſuſpend, with a very fine flaxen thread, 


a ſmall light ball within two eighths of an inch of the edge of | 


the metal plate. When the apparatus is ready, touch the co- 
ver with your finger, and' take it off from the excited cake by 


the glaſs: handle. The pith-ball upon the pane of glaſs under 
the excited cake will fly to the bottom of it; the pith-ball upon 


the metal plate will fly to the bottom of the ſtool ; and the ball 
een Ae 1 err dunn to 5e . ok me metal TOs. 
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kd away the ſtand; with the ball ſuſp: 
from under the ſtool, and place it near the ſide: of a ſtool w 


fix a wire, perpendicularly to the horizon, and high enough to 
reach the 
of the apparatus. When every thing is properly prepared, touch 
the cover; and take it off, and every ball will be put in motion 
from the floor W A as in the preceding experiment; and 
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72 5 Os i N remain as „ in . laſt experiment, Unt 
ded by the flaxen thread, 


_ glaſs legs under the table, and upon the floor. Upon the ſtool 


bottom of the table, which ſupports the other part 


5 1 5 K . — „ 
a pim⸗ bal ſuſpended by a flaxen thread, and held n near the wire . 
under the table, wall fly to the wire; and prove, in my opinion, 
as far as experiments can do, that the excited ſulphur- cake Rx 
füppliecd with the electric fluid from the flobf. The foregoing 
 experitnents alſo prove, that the electrie fluid freely pervades 
the excited electrophorus, and is commuricatetl to the cover; 
and ſhow us, the doctrine of electric atmoſpheres changing, by 
| ſome ſecret influence, the natural eteftricity of a body brought 
within their ſphere of action, from poſitive 'to negative, is not 
to be admitted, till it is grounded bk a better foundar i © | 
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bern fant ap cover, ow let it projet va 
a blunted point a little beyond the ſide of it. Excite the elec- 
trophorus as in the preceding experiments; place the cover upon 
it, touch it, and take it off by the glaſs handle; the electric | 
efftuvia will iffae from the ge in 2 penci ea e _ will 
| Tihalt contluds this chapter with > foe experinnons; 46 how 
that excited .glaſs, ſalphur, wax, paper, and all other electries 
which I have hitherto: tried; repel a pich · dall either fromm the 
center to the circumference, or from the eiroumferenes to the = 
center, agrerably to its being placed upon the electric; and it re- 
truns in a ſpiral; bur tops hr 1 from wine was | 
enn gy 
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Excite. a Uher ele and place a pith-balf na the Ger 


of it; a8 ſoon as the ball is at liberty ta move, it will be re- 


pelled with great rapidity | tow ards the circumference, but be- 


fare it reaches the e of the cake 3 it wür be driven back 


aj 


1. the ball be placed, at the chreumference; it oY then be 
ariv en towards the center, but before it gains the central point, 
it. will be repelled tawards the circumference again; and deſcribe 
A. kind of ſpiral. Wherever the ball ſtops upon the excited cake, 
if you preſent any thing to it, ſuch as the head of a pin, or 


any ſwall knob, it will be repelled with conſiderable, rapidity 
t ms: Gſtance from, the head of the N 
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Make a wire e hoop, or S rather leſs in diameter than the 
excited cake; after you have fixed a diameter to the circle, ſuſ- 


pend it by a thread from the center, that it may be nicely ba- 
lanced. Tie a few threads equidiſtant from each other upon 


the circumference of the hoop, let them be of equal lengths, 


and about fix or ſeven inches long. Fix three or four threads 
of the ſame length in the center of the circle, and bring them 


over the excited cake without the ends of the threads touch- 


ing it. Notwithſtanding the threads are all attracted towards 
the excited cake, and probably equally, yet they will have two 


different directions. The threads from the circumference of the 


wire *. tend towards the center of the cake, and the threads 
8 = 2 Fl N from 
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from the center of the wire = will tend towards the cir- 


cumference of the cake. IAN 5 * CC | 
| . Three or four, ſmall balls, made. of either — cork, ſulphur, | 
| ng-wax, and ſuſpended by filk, or thread, from one cen- 
hy 1 ter, fed upon a ſtand, and placed upon. an excited cake, will 
| repel each other, if che balls hang about half an ineh, mY 


3 bo - 
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Iͥẽeé ss, above the ſulphu r-cake. They not only repel each ot 
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5 | but they will be. repelled, if you preſent any thing near b tlie * 
| nor can you, without force, either touch them, or bring the 
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in contact with each other. After you have driven one of them 


dio the ut | "of the thread, it will flip by f your finger, 
| nc return back again, | It will be | the fa me if ou endendbür 
to © 1k two of them together, by puttir ng a ſmall knob néar 
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| each of them; as ſoon as you repel, or drive them within a 
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certain n 1 will tip by each other, and regain” their 
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| This experiment is. ſimilar to experiment VII. p. 95 and the 
| balls a Wers to act from the ſame Principle. e 
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HE experiments on n inſulating bodies of a rare texture, ſuch 
as fi bbor 8, and { ſuch kinds of manufactories, | 
oe their otigin to Mr. Se) mmer; who obſerved, upon pulling off 
his ſtockings in an evening, they made a ſnapping noiſe; and in 5 
the dark he could frequently perceive them to emit ſparks. As he 
did not doubt but the crackling, and the light, were occaſioned 
by the electric effluvia, he proceeded to make experiments with 
his ſtockings, which were both curious and entertaining, though 
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parated, and then the white ſtocking” would be poli vely, a an nd i. 
the black megatively'ele rificc. | 
21 When the white and 118 4 Rocking; . were highly electri⸗ 
Ken and held at a diſtance, they would be, inflated, loa as to ſhew 
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3. When two vides, or two ) black fiookings were brought 
near each _— org would . one another 3 in an on of : 5 
degrees. g 
1 When a | black: and: A with ogking nails near ich 
6ther, they would mutually Me grow flat, and join toge- 
ther. When ſeparated, the ele * Arne vou. 
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1. He took 605 TY 11 2 and ente 


A conducting, or a non- conducting plane, and Pray e 
* edge of a ſharp | ivory ruler ; and both the ribbons acquired 5 
2 b electricity to adhere to the plane. | 


. If the ribbons were taken off from the plane together, and 
N ſeparated, they would, ik brought within a proper: diſ- 


experiments made on 9 * ene ee bon thinks 
it is. neceſſary to obſerve, what. kind. of clectririty is. intre- 


„ 


duced into a given inſulating body of 1 
quence of a friction made againſt it. ; 


ii ov Anz! 1 
Phe ales he has laid down are as fllojs {| aps 
7 > 6 WERE 


5 a 8 1 
8 Satte ici Rn | 1 * 5 'L * 1 50 Hu he, 
m white ribbon (I believe the colour ſignifies but nete wy 
ed upon a plane of ivory, or metal, and rubbed with any thing 


bk the wry: as hs i deat fire from the t ribbon, it will bo 
wann ceftritied. 


Wii's. II. 


A white ribbon ſtretched upon a plane of et, or beech 


Vood, or upon black ſilk, and rubbed with the ſame; as they all 
give lire, the e ribbon will be poſitively cleftrified. 5 


| | R 1 L * III. 
1 With t gur fubſeances placed ws ad other. 
« Take two ribbons, ſtretch them upon an inſulating dns and 


e rub them with any body whatever; it will be found, that when 
vi. the two ribboris are, after the friction, taken from the plane, ei- 


*r ther jointly or ſeparately, they will repel each other, and manifeſt 


Ko homogeneous electricities, which wil be Uther poſitive, of ne- 


te gative, at according a as the tabbing body, and the cotitra-rubbing 
* plane, is apt to give, and the contra-rubbing plane to draw off, 


fire; or, they attra& each other, and manifeſt contrary electri- 
« cities, if the rubbing body i is apt t to give, and the een 


ce plane to draw off, fire ; and vice-verſa,” 


IF I underſtand this intricate rule, there 4 is evidently an in- 
conſiſtency i in it, made either by Beccaria, or his tranſlator. We 


are told that two ribbons placed upon each other, upon an in- 
Ws plane, and rubbed with any body whatever, and taken 


7 2 * Beccaria Treat, Pe 398. 
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| braſs; they will be negatively 


f 2 If. the two ü ribbons be ſtretched upon a, 
or 1 ſulphur, 


* 
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up either jointly or ſeparately, they will repel each other. In 
this cafe we are allowed to rub the ribbons with any ſubſtance ; 
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* little Rs down, the fame rule fays, t 1 
tract each other accordingly a s the x ning 
and the contra-rubbing plane to Jem off, the 


This rule is explained by e 
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eig ledride 
ceding rule, and repel nal other. 
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rubbed vith, either 
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f repel, each other... See Propoſition 4. in the firſt chapter... ky 
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f If the two ribbons be plated upon'a cake of ſalptiur, or ſeal- 
ing-wax, and rubbed with ivory, or with metal, they will ma» 
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11 7 laws of: motion, of: dane bodies of A, rare texture from the . 


| ſame author. 


3 


The laws of electric motion of comdubting bodies, are appli 
ene to inſulating ſubſtances of a rare texture. „ 


ne 


£4 WT | 7 a ; 
a. {wh * * * 3 a * 4 * 4 4 on * $ "4 4 p A 3 bl „ *. », * * „ Val I: 4 & >. ” " 1 ; WK: * 
c „ JJ A Me OST 34 eB: 
8 Wee * N. f . 7 1 WP * * 1 up * i © \ , „ a 5 4 K 7 . & * 954 * 's * 

Y a . *. *% =, 


+ Two inſulating bodies,” bal clefified, repel each other, 


See ah ir hl tions: +4 Page 4 
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Wich © one Re "ig cleftrified, and nai; in its na- 


ons ſtate, neither any attraction or repulſion takes place. 


0 Notwithſtanding Beccaria has given us the preceding laws as 
fundamental principles, he was ſometimes not a little perplexed | 
in twiſting and torturing his experiments, to make them an- 
ſwer to the Franklinian theory of poſitive and negative electri- 
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1 8 5 DE At ia's Treatiſe, p. 393. of i 1 ü 21 
 Beecaria's Treatiſe, '&c. p. 30. | 
"If with one ſuch body as gives fire, I rub the cibbon on 'one of f ſuch bodies i as 9 


ceive it, then no electricity takes place, or at leaſt a very weak © one, the nature of 


ich is very uncertain, a circumſtance which in ſeveral experiments has perplexed 


me; but at laſt this electricity prevails which is moſt active, and this aRivity may be 
either increaſed or diminiſhed by ſeveral accidents. If I ſtretch a white ribbon on 
a plate of glaſs, and rub it there with the plain ſurface of the blade, ſo that there ariſes 


no counter-friffion from the glaſs, or at leaſt a very ſmall one; the ribbon alſo ac- ; 
* quires a ſmall electricity by exceſs; but if I rub the ribbon with the angular ſide of 


the blade, ſo that by inſerting itſelf as it were into the furrows of the ribbon, it thug 
1 prduren a ſtrong dannen from. the glaſs, t there ariſes in the ribbon a negative 


e 


8 th fr of 6 ribbon, al above the Bore: which x he gals has of ruh te ane. | 


| in 6 ; bodies contratly clefified attraf cach other * 


* ore e wo ſtep a little | 
| 0 T P Goo 
HEY Mitb two ribbons ſtretched upon each other, upon a pane of gaſe, and 
bot Take two ribbons, place them upon each other, upon à pane 
„ of glaſs, which draws | fire (fe Beccaria, p. 397. .) and 570 them 
Vith a flat ivory kni! h fo draws 1 re. e the ribbons: 
by their ends, and lift them from th the 
„ firſt example (ſee . : 160.) , 
7 5 | electrified, and ſho 
5 he law holds 
333 LE Take two ribbons, and ſtretch them upon a metal plane. 
KL Vvßpon each other, and rub them with a. 2 tube (here the plane, 
and che rubben born draw fire as writ, f 
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Take two ribbons, and 
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cake, be contrarily electrified, 


that the preceding rules are ſufficient to e 
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Fn See Beccaria, Þ- 307. 
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If the ribbons be placed upon ſulphur, or ſcaling-wax, and 
rubbed with the ſame, they will, upon being taken off from the 
md will attract each other. 
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: phe wk ther? doe ad fee hag if 
I When I farther confider, that every cleric 5 dy 10 el 
or negatively electrified, according to the ſubſtance uſed for a 


7D rubber, I am farther confirmed in my opinion, that nature 


EY o 


7 ats by a more ſimple and general aW. edel ot BT. 
As we are informed that per of the hate upon the 
nber, a little more or a little leſs friction; will quite gange 
the property of "the" electric fluid in the rifialating body, it is 
almoſt next to impoſſible for two experimental enquirers to 
agree in the experiments made in this claſs, winleſs we can fix 
on a law which will hold good i in more inſtances than one. 
In order to eſtabliſh a more general theory on the baſis of 
| experiment, at may be neceſſary to try the. reſult. of ſingle rib- 
bons ſtretched upon different” plangy, and rubbed with fimilar 
; pd d diflimilar rubbers. 5 5 


P » 0 * a 4 
Fa 1 * . > 
8 „ 5 1 
s * 4 en 
* / 1 . 162 . 7 3-38 « 8 TS 7 
2 d 4; * - he” The 2 K Þ 3 0 % "a: 4% 1 
® 
£ ; _ 
voy I, 7: 18 1 , * 3 
1 I 1 + Bug HY, 1 1 
1 R 1 ; F £4 J 1} 1 4 g p „ oy 4 ET. 
* S if LE Rk nai oh tr br 3 
* 


7 175 fngle ribbon g. upon | a 10 * and d rubbed with 
X Fs last. e 


| Stretch twe 0 e nnn upon wy hs, * W each of 

Wem eight or ten times, from end to end, with a glaſs tube 

take them up and bring thera within a en er and ade 5 

will repel each other. | 

Two ribbons placed ſeparately upon. a 

| phur,' and rubbed ou a Tm of ſmc 
each other, as above. N 


7 * See cal 8 Tremiſe Re. . 15. 
„ 
7 me 


If ei 
upon black filk, and rubbed with brown ſilk (I mention the 
colour, though I believe it ſignifies but little) they will, when 

brought two and two within a proper diſtance, and held by one 
of their ends, all repel, the ſame: as ribbons placed upon | ful- 

: phur, or glaſs, and rubbed. with , 

"It; appears to be a gene ral 1 rule, that when tws ikBons. are 


placed, either jointly or ſeparately, upon a conducting or a non 
co ndugting plane, and rubbed with the fame materials of which 


fed they Will then en on each e 


e 
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Ex XP ERI M EN Ts s with 3 Alen upon a ferent Planes, and with. 
Me " different” rubber. | 


E We'd 5 
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| 3 5 3 


Stretch a ribbon upon a metal plate, and with an 1 ivory knife 


rub it ſeveral times from end to end. Take other ribbons, and 


WE 
4 


ſtretch thein upon ferent metal plates; rub one with ſilk, ano- 


ther with glass, and a third with ſulphur, and either of en 


will attract the ribbon. rubbed x with the 17 Knife. 
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vis ft ag ribbons fretched upon d. ferent uni, ond cond. 
HRW 5 TY Us e with ... TENTS 


2 Phong one than upon. a cake. of Gulpbug. _ it PEN ful- 
N his; and another . ribbon. upon glaſs, and rub. it with glaſs; ; 


take them from their planes, and bring them near each other, 


they wil mutually + attract each other at a conſiderable diſtance. 


% 1) oangs © EgxynuinENT 


1er Sankey ue, or i . s, be placed ſeparately 
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* 25 SED 5 6 the broad. ſnooth., 7m of. the j 
knife ; do the. ſame with the ribbon upon the Ak; ok i F 
they are both excited, if taken up and brought near each of 
there will be A i reciprocal attraction between them. gs 
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W 7th Lax ribbons placed upon an infulating. plane, and each rubbed 
5 with a a; ferent elefiric. 
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Tale ture Le place each of them m upo! a metal late; z. 
rub one. with filk, another with. ſulphur, and the thire with. 
glas. Take any two of theſe ribbons, from the planes, and 
bring them together, they will mutually repel... For example : 
The ribbon rubbed with glaſs, will repel the ribbon bot 
with ſulphur, or with filk. The ribbon a with ilk, will 
likewiſe repel the ribbon rubbed with glaſs. | ee 

I might extend. theſe experiments with e and don ble rib- 
bons, to an almoſt infinite number, by taking a plane, which 
Beccaria ſays gives fire, and a rubber which draws - 6 396d and 
then reverſing them; but after all, by his theo y 
ſometimes e when they ſhould repel, and reps 
ſhould attract; therefore there muſt evidently b cieney 
in nis laws of aeg bodies of a rare texture. e e 


„ Log 


1 167 * 


I is clear from experiments, that the hypothetical ſyſtem, of © 
ne body being poſitively, and another being negatively elec- 
trified, when applied to. this intricate. ſubject, makes it ſtill more 
intricate, I think myſelf therefore at liberty to reject it, and to 
ſubſtitute another leſs liable to error, if I can. 

I I have already fad, there appears to be an attractive and a 

repulſive property inherent in the particles of the electric efluvia ; 
and * move through different ſubſtances, as the magnetic par- 
ticles do through ſteel, by one general and univerſal law. They 
ſrem to enter in. md to iſſue from various ſubſtances, accord- 

ing to the peculiar diſpoſition of the conſtituent parts of ſuch 
a bodies; and, as their polar parts are oppoſed to each other, the 
ane, and the rubber, will n eee re- 


a ck bn. 2 
Though 18 fuppoſition: will neithes i of a mathema. 
tical, or a geometrical demonſtration, it will unravel many of 
the intricate operations of nature which would otherwiſe be in- 
explicable; and an ingenious author has told us, There is 
24 no ſurer mark of a good hypotheſis, than : when it doth not 
cc, only hit luckily in one or two particulars, but anſwers | all 
that s: to he fed 40, and 1 18: ne to nature in her whole. 
6. extent 13,05 Recke! 8 
In reducing this theory-to-p ae; in bia Wo) eee 
of inſulating DOULES: Of a T 0 tenture ſometimes mutually at- 
1 tracting each Other, and at other times mutually repelling ; ;/'T 
think it neceſſary to acquaint the experimental enquirer, that, 
as the electrie effluvia have no directive property, like the mag- 
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Uh Pröpelty Wich an erbitte tibbon poſſeſſes ; neither Dave i 
1 yet fixed on any general rule: but patience, perſeverance, 4 and 
" Expitrimienit,” un ene 1 of 1 leuts ing us on to the Kur 
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pg "Stretch; A w upon a ſmooth bulphur-cake, rb it Mich 
1 5 a {movth Pun: ne four $6378 mo or ten times from me to end, 
8 rate ae Show, FRO Mt; Taking: it og) one ple its Ky ih a bing 
them near each other ; there will be a RY: attraftion between 
ä | 71 4 
% coo this-inſtince; the ſeparating the ribbe don 2 de Artnr, 
is ſimilar to ſeparating two ſteel bars, inks have been rubbed 
MT with a loadſtone. In the place where they are Mites mw 
A2ꝛttract, the ſame as the ribbon and the ſulphur-cake. | =) 
If a pith- ball be ſuſpended with ſilk from an inſulating dana, 
18 the ſulphur- cake be preſented to it, the ball will be 

tracted; after it has remained ſome time upon the ſurface of 
„ cake, take it away, and preſent the ribbon to the ou -ball, 
andi they will mutyally repel each other: 14 ul 

N ä repellency i is occaſioned: by the cleQtic Lues: mast 
„ . themſelves ; in electrics, a as the magnetic effluvia do in iron and 
f by one certain and general law; and by their repulſive . pro- | 
perty they cauſe the ribbon and the pith<ball to recede, like th 


| two.north.. or two ſouth. wot: of a Joailltone, When opp | mn 
Fa. 15 cach — 15 N 
The pith-ball, in this inſtance, © cannot be Aaturated with the 1 
7 364 8 . TE | 75 8 „ electric 
5 5 7 "ry 1 


5 ticles not having any con ſiderable velocity, do not leave the ex- 
cited ſulphur- cake faſter than they make their way vp the filken 
thread by which the pith- ball is ſuſpended. = 


1 5 f dectrie fluid, avither. will it 1 6 off from the ſolpbur-cake ; "IS 
and when it is ſeparated by force, if the cake be brought with- 
in a proper diſtance it will fly to it again. The electric par- 


That the electric particles paſs up Yo filk may cafil y be proved, 


| by the following experiment. 


With a ſilken thread 10 or 12 inches long, ſuſpend 4 pih⸗ 


ball from the top of a glaſs ſtand, (ſee n, fig. 2, plate II.) Ex- 
cite a ſulphur-cake, bring it near the ball , and it will im- 
mediately fly to the cake. After it has been there two or three 
minutes, take a ſmall pith-ball ſuſpended with a flaxen thread, 
and preſent i it to the ſilk, ſix or ſeven inches from the cake ; the 


ball will be attracted to the ſilk, and ſhow the cane fluid 


will make its way along an electric ſubſtance. 


This experiment may ſeem to claſh with another made with 


a pith-ball , ſuſpended with filk, and brought near. the prime 


* 


conductor, or the knob of a charged jar; where, as ſoon as it 


touches, it is repelled with a conſiderable velocity, neither will 
it be attracted again till it has touched ſome conducting ſub- 
| ſtance, or ſome charged electric, where the particles of the elec- 


tric fluid are arranged in a contrary direction to its own. 


The particles of the electric effluvia paſſin g from the con- 


ductor, or the knob of the charged jar, in a larger quantity 


than can be conveyed at once along the ſilk, and meeting with 


an obſtruction by the ſilk's abſorbing the particles of the elec- 
tric matter, they immediately) become repulſive, in the ſame 
manner as they do in attempting to charge an l oof (ke 
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Place a ribbon upon a a cake of Falphnr: rub it cight or ten 
times with a piece of ſulphur from end to end; and while it is 
lying upon the cake, fix one of its ends upon a ſmall hook, ſuſ- 
pended with filk from the ceiling, of the room, and draw the rib- 7 
bon, or ſeparate it in ſuch a manner from the ſurface of the ſul- 
phur-cake, that it may not part with x of its s fire, by touch- 
ing any adventitious body. | | 
Ihe ribbon thus rubbed and flock, has condenſed. o on n its 
ſurfaces, or 1 in its interſtices, a large portion of the electric fluid. 

Take a piece of ſilk, and ſpread it ſmoothly over the upper 
ſurface of the fulphur-cake. - Let it be kept cloſe, and rubbed 
with a ſmooth piece of ſulphur, till it adheres to the cake; Pre- 
ſent the ſulphur, covered-with the ſilk, to the ſuſpended ribbon 5 
the ribbon will be attracted to the ſilk, and there remain. 1 
you withdraw the cake, and ſeparate the ribbon from it, it will 
be attracted again, by bringing the ſulphur within a Proper diſ- 
tance. This may be repeated, as long as there remains r | 
electric effluvia 1 in the two bodies. + 

If you ſeparate the ſilk from the Hrs « of the . . 
and preſent it to the ribbon, they wilt then mutually repel each L 
. other ; yet each of them will be. attrabted to the ſurface POR. | 
which they were excited. 2 tee 

Every part of this xpexir er 
admitting an inheren 


- 


— and; granting: that Ucht ute, of a rare texture, at- 
tract and repel each other, accordingly as the polar parts of the 
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In the foregoing experiment, while the Allan, or the alk, re- 
. upon the ſurface of the electric, they were as one body; 
they poſſeſſed the ſame. properties as the plane upon which they 
were excited, by the electric particles ranging themſelves in the 


; direction, in the interſtices of both bodies. Upon being 4 


12 they become two diſtinct ſurfaces, and, like two ſteel 
ban mn FOOT: waar ak and en rae yore different 


ENA I III. 
Wit tro au. excited 16 di Herent eheFirics ; with rubbers the fam 


a. the Planer. 


Stretch a cibbon upon. a pane. of glaſs, and rub it t with Hal; ; 
and another upon a cake of ſulphur, and excite it with a ſmooth 
piece of ſulp! ur. Bring the ribbons oppoſite to, and within 
half an inch of each other, without ſeparatin g. them from their 
planes; the ribbon, upon the ſulphur-cake will attract the end 
....of- the ribbon from the glaſs; which ſhows the polar parts of the 
electric particles are contrary to each other in the two planes. 
Separate the two ribbons from their planes, and ey will ruſh. 
together with a conſiderable velocity. 

In this experiment the electric particles iſſuing Coma the e ex- 
cited ſulphur, and the glaſs, like the magnetic effluvia from the 
two poles of a loadſtone, or the two ends of ſteel bars ſeparated 
from each other after being touched with a magnet, the two 
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W a yi fu pporte math either 1 wax, or be legs, i 

ay a pane of glaſs ſixteen or eighteen inches ſquare (the ſize ſigni- 
fies but little) and under it put ſome dry bran upon a metal plate, 
which may be raiſed up or let down at pleaſure, and fixed at an 
diſtance, by the help of a ſcrew, between the table and the bottom 
of the glaſs. If the metal plate reſts upon a foot upon the table, | 
in which 1s ſcrewed a hollow metal tube to receive a ſmall iron 
rod fixed in the plate, it may then be placed with great exactneſs, 
with a ſcrew in the ſide of the metal tube, at any diſtance re- 
quired. It may be an inch more or leſs from the under part of 
the glaſs, according to the ſtate of the $atmephens, and the een 
of the electric fluid. e „ 


. Beccaria a's Treatiſe, &c. p. 307. . 7 

If I ſtretch a white ribbon on a plate of glaſs, and rub it with the plain i kues of 
a little blade of gold, ſo that thence ariſes no counter - friction from the glaſs, or at 
leaſt a very ſmall one, the ribbon alſo acquires a ſmall electricity by exceſs; but if I 
_rub the ribbon with the angular fide of the blade, ſo that by inſerting itſelf, as it were, 
into the furrows of the ribbon, it thus produces a ſtrong counter friction from the 
_ glaſs, there ariſes in the ribbon: a negative electricity, proportioned to the exceſs of 
the fdice-which the glaſs has of drawing off the fire from the ribbon, above the force: 


which the yy has of f ſupplying the! " ne. 


| 


2 un 
$ 1 
T * > 
8 
by 
; 
& 
. 
bs 
1 
Af 
oe” 
p 
* 
\ 
* 
f 
1 ow. 
; 
. 
' 
, 
A 
* 
— 
* 
s 
* 
% 
— 
1 
i 
— 
1 


during 


Ts as «before, 


upon the metal plate, a 


A. 


% 
— 4 
. 
. 
” 
„ 
7 
, 


* 0 * 
- 2 * 
* 0 
827 ' 3 ) N 
a 4g 4 1 
- H 
* —— 
- 
„ 3 3 
- a N 
— * 2 
£ * 
RF: 5 7 . 
* 
* ” 
* — 
a 
. ; — 
> 
4 
be [2 
— - 
bs 4 
: He. ; 
* 18 5 7 , $ 
, * 8 4 
» 
« * * 
1 ; A - 
* 1 5 * * 4 - p. 4 * 
p IJ |": [31 
. * * * ® * * 7 
2 
5 
4 q 
. * 
— * * ” A 
7 
5 © => 7; 2 
. 
* EO 1 
8 . * 1 * = 
« 7 
% * 
4 
- 
> * 
«nt F 
# * * 
, I A 
* » © 2 5 — 
. 
- 
—_ * 1 * - þ 
4 4 . E. 4.3 7 
6 — 
. 
K ACS 
* 7 48. Fg & 
* 1 1 : 
| * ; 
1 e 8 — £ 
* * , x * 
CY 
« a 5 — 
CY 
3 L 
4 * - 
« . 
1? P's 
» 
4 
. 
4 
. 
* 
T 4 
N 
* 
* 
} 
* PR 
- 
0 ” 
A 7 
- 
. 
- 
. 
% 
— 
- 
OY * 
— 
” * 
* » * . 1 
4 FA 
4 
- 
* » * 
; * : 
4 - 
- k 4 
4 * 


the fri 


. 1 5 


bottom of the 0 and 4. 


A 


* 


pper 


ve 


removing the rib 


ns, | 


95 
is 
. 
» 
+ » 
* ,” 
1 
» 
n N 3 
* 
F 0 
8 
% 
W 
8 1 
* 
4 
8 1 
— 8 
# 
- * 
* 
FT 4 
5 
— 
- 5 
— 
% 
0 
” 
> ax 
wie 
* 
* — 


* 
— 
a * 
* 
1 
* 
0 
-» 
— 4 
* ' 
„* 
* 
: 
* 
z 


ay be ang 


a — Va 


* + 
* 
8 
* 
* * 5 I 
PM x 4 — 
at OF FN I 4 % $ N 
7 wo en TY In 
— „ 1 
* * I s 7 
$ 1 5 Fu 7 * 
> —_ x » y 
5 - 
” 
- 
9 * 
* 
. 
— 
| : 5 
2 & 6: 
a n 2 > 4 
1 4 * % * Ne 1 4 * 
* . * „ A8 A: 
* 7 
N * 
1 * 4 
4 2 * 18 
. S Z A 3 £ F * * ** 7 
7 * 7 4 f 
Fa „ Fe } + 3 3 
— * 
92 8 
2 ; 
: ” 1 
f g 5 4 4 3 $ 
4 8 - ” 
x 1 : — "IF. 1 5 * 
% 
— . 4 
1 0 * 1 
4 A 
» 
2 - 
4 
, . 
pl . 4 2 — 
1 8 8 
* ! 
n * 5 * 
£ ” . 3 
72 . 
> tn i Po 5 3. 
4 
? 2 
1 TI 2 
pag "= „ 4 £3 
NF * 7 5 E 5 
* BE. 9 
> 
s 1 1 
& 7 ” 4 
* 
A 1 
- * 5 - 
a 
. 
4 — 
*. 2-55 > 
+ 
— 
Fl 7 
7 * } 
[1 . 
o 
A 
” 
5 
* „ 
; — 
* 
x 7 
* 
* * 
1 2 
. 
1 
n — 
* 
bh * * 
s » 37% 
. 
. 
N 
. 
A CY 
* 
* Pd 
P a 
* 0 
. 
, 8 
+ 
** 
7 ” 
' 
. 
* 
* * 
% * 0 
Pg 2 
. - 
* — 


7 
d 
. 
Py 
4 
2.1 
2 
* 
; 
4 
* 
28 
** 
8. 
LY 
L 2 
A's. 
* 
v 
4 1 
5 
* 
a+ 
' 
— 
. % 


# 
— 
7 
. IT 
- *, 
* 
* 
* 
* 
* 
* 
- 
7 
, 
4 
* 


4 ＋ 
© Wd 
of 5 5 


Mars at 1% 


* 


W 1 Fs 
„ 4 1 * bs : R ＋⏑ . 7 
: * 


” 
i 3 _ 
* „ * * 
o mt * * * * ne ; " & 
* : | 4 
, BK 2 * ** Ky 6 * 


2 
4 
» 
8 
F 
k 5 
4 1 
- 
* 
1 
— 
F 
* & * 
* 
2 ; 
s 
1 = 
* 4 
1 ” - 
* 
* 
5 
— 4 1 
* 
£ * 
4 
N 
s 
25 4 
: "1 4 
* 
A 
* = 
a 7 
g 
*% 
5 * 5 
EP 


s of cotton, pl 
in n motion n by the dee an 


1 * * % „ 
: 1 1 4 * 7 + 
4 vt 4 * * 
> FI * 1 wy N 
: £ £ * ” * 2 A o 44 
a 8 - * £ 1 
f ” 
A 
r ” 
— 15 4 4 x * « — 
8 i * 
_ [1 . 1 8 5 11 4 
— 8 i > WP.” #5 * 2 
B : you, þ 7 . 7 # 
8 12 * s hs 4 * 
IS B . * 8 8 7 3 2 Ar 4 > — 
* 
* 
. 
8 * 
att 40x + . g 9 k 
£ : 7 , * 4 
- * 2 
N 5 £8 4 * 160 7 4 * MA 
* 3 : * = * - * * * 
4 
> 4 - TG : 3 
7 _ 2 . 5 4 $7 
bk 2 9 * » 8 > 4 I 4 we 5 9 
Y 7 & 6 1 
@ 1% vE > 3 1. 
8 * 
5 p 
" f 1.4 C . 
* 1 * 4 2 5 71. 
+ s . 2 5 4 J 
A [4 D 5 * w 8 * LY 
a # 
” Io! bo x 
1 as 1 3 z 1 ** 1 2 vr 
yo" 2 75 9 5 8 'S. 
12 2 : : = — 1 4 2 & 
A . 
7 ” 
« 
7 * * if 
72 — , k 
Bn % * F 8 — * 3 * 5 * ; 
* ( * ; 5 
. LEE . 5 VW 7 
» + 
4 8 8 3 
£2. $ * ; W. 28 -» bas 
. RY N F 
wi N * - * 
1 ; 97 * 5 
- 
7 55 9 


* 
x 
3 « 
. 
— 
* 
p 
N 
" 
® \ # 
5 
12 * 
* 50 


„ 


: drip. n i be: ry T4 a ER 75 N. 


| fixed, fc OP 


"06 Ba 


< * . - * * q 
. . * 5 
o ; 1 : | k 
. 3 ; . . 
. \ | 
4 I F ' 
5 2 . } * 
» þ * 
* — 5 1 11 . * * * 


in ag fo eng 10 ee Nur ee 92 Aidan 05 2 10% 


n: * 


777 Aten wok 705 col? aug © Tu 


1 1 


| pls e vi 150 05 0 Wy 


1 ; 
A e 


920 of 42117 725 


3 


"» 


* 
n 2 1 
* 


4 
— 
* 
Fc 
* 
— 5 * be 


| PS. = 


F : ; 
\ 8 tos 5 1 
38 8 * 
4 1 » pr 3 f [1 
1 


1 as * . 
" 


* 


ges. Fa n vl us Hör jor Beh fach th 

. boa 21 bits 1, 45 An d 16 bne 5115 of Done fat ui 
bpm v0 n1_ 15 Slalg tin & Loe k ed aq (Dod 1 ts 
1 B at A looft ons 


* 
gi 


but fe Atteilipts (that N Have K 
end Vip wt bY tt mel 
N Hetero 1 e 

ut What to ſeparate” "af 
inflated and 'othe 


Sha = ; 1 ves 1 ee hints to 
n er 0 W 


1 atigabl 
eo e area 8 U 


c ice, 2 dls” e! ot ai "baba EY a fr. 


The her hun 48. Ly 155 24 eh fob Mowing bf . ; 44 
Ga! | 22448 


ol ch nen 75111 85 goth 199 een MG! 
Let au gepreſent, a mal pot, With a glaſs ; tube 4 

htgen d inches rer nid pern 
ei tube let t here be n eier M. An or 4a 
n „er e Wen 4 at Noend-ph it, to tu n 


Is e nal 


Aa 


chan ri 89 


* 


*% 


4 1 al 
| the. dener e 


vie Lo Lars, R 25 


a wide mouth, to receive 205 number of dall weig ts, with- 
gut! to the my in Fee them in, while + bing, the | 


1 


Paper, Woollen, ar: e Ju int, ad, 0 ty 
N end. of 1 2 


Which is faſtened to 


441. 


e FS 


PE; en „ a th 41 bread, TI 74 741 Ts | ; *7 F |; 
| bodies 5 AR. W . d ufficie: 
Fa 3.6 311. uh 144 35 3% WH bo. * T £4.44 LY 
V. down, a 15 will, | 


"= the glaſs, veſſel ;gently, do will he 
67 weight t two pieces, Whatever 


ill the. thread, which goes. pound the, bole. in, the, lower: part 
of the ſtool ſtops them. As t the. rao ele ectr fe ſubſtances ar are 
by this means ſuſpended in the air, the power which ſepa- : 


rates them muſt be de foxes With L e the .cohere ;. and, by 


hay! bs kei 0550 n will be Recall r. while vent pudtidg in 
the” orelghts,/t6! & > up the" glaſs veſſel by the filken thread 2 
that the dropping in of he weights may not ſhake: the pieces 
and cauſe them to ſpar Yrce than they woul 8 
wWiſe do. It is n ry e perſon who-works the ma- 
chine⸗ ſnould keep turning — <he 6 time of making the ex.. 
erithent we; for if You * Net h the glaſs veſſet'in dropping 10 


: , 
* : g 
= } * ; | 
.* 1 ; 
* 
7 8 8 a 
* ; 
1 1 s 
bs 
- 
= 
1 5 
- 
* 
* 
7 * 
1 , ? 
1 
P ＋ 
*% 
2 
* x 
w 


es tg: the: mei en We | 
Js; Idrroh add 5 af Bert, Nut, Mn 9: 4 5 10 vit | 
| The ten following trials were made with different-coloured | 1 
| eces of ribbon L d a half ſquare, and ſuſpended from | 
| lance with a filken thread; and the FE 
g mou 0 2 to which they adhered was excited by rubbing i it 
ſometimes the bare hand, „ 
| every attempt. 2359 bas a bool 1 
„ - g excited, and a piece une 
5 N and Aa half f ſquare ſuſpended from the hydroftatic _"_ 
| lance, fixed: PA Wetken 8, and gently preſſed with an ivory 
knife, required „ grains to ſeparate it from the glaſs. The 
AN 5.0 2 ce 56 | 
2: M6, As piece of pink-e louri 1 A EF 
to en it from hy aſs. | VVV 
| A Piece of blue e x | 
„„ piece of black, 65 Ms | 


A piece of pur 
17 5 piece of. violet, 
, . 10. A Piece of white, 


| . 
„ £ | 
1 
1 
* 3 
* A 
* 
| * 
- 
% 
* 
* 
$ 
% 
* | | 
; * | 
% I | 
* 
| LE 
* 
* 
- 
* * 
— 2 
: > 
- | 
* | | 
LY 
=». 
Fg | | 
| il 
2 ” 
| * 
* | ; 
7 1 : | | 
85 \ 
- > I 8 
% 7 
| 4 
| % * | 
J | 
| Fa 
% | | 
th; 
* 50 * : | 
| 0 
, 
4 
— 
5 1 
= 
— 
a | | 


U ky e - 
* De 24 * F 2 5 N o 4; * 82 2 EY, Ih ty 0 * 4 "= N * T a a n WP OY 1 2 
; . * 4 8 * - 9 * a O'S. * = ILY n o . * 1 bs 7 bp N WY 2 a 
2 J a 5 4 & I # 4. 7 I * * 7 S , 8 Ga * Y 4 8 In 5 
x K 5 8 90 k: + * 5 , ] 7 2 
4 a AY . * : þ a g 5 0 x 2 
. $ LJ b £ Bt ! : 1 3 vb, T4 * * j * 8 2 1 * 4 1 : ; ; : 3 1 1 . 1 2 — * 2 a a * w 
g 5 N 9 [7 2 : * e 2 * 2 * De 2 - 2 k + ISS Oy % : 15 8 « * by 5 [ 2 * 1 a 4 4 — — a Ba nf 5 * 4 12 9 4 I Oro Car ti I ate Ay 


1 & * 5 - - 
8 F \ * * $ : - 3 & * — , 1 . 4 1 : +. £ ; . 
4 - 4 . 2 ; * * I i - nn 8 1 g # 1 7 #* 3 1 1 . 5 a" - 4 4 8 
* 0 Y * \ a * 1 * i oe "Fe. + N 0 n N T\, N - : 4 a 5 * ? 
N Beh 13 7 4 "4 dF +24 * WS ” : Us - 0 » *- of - ; * 3 . f L . * * ® , . * 
Y f "0 * X 0 * 5 5 1 1 * — 4 8 4 g « , w 8 by a Ss « 1 5 4 _ — 
* 7 — 8 * % : : n 1 des : , * 4 0 : — . 4 l * * 7 72 

WT l p ? 5 ? F f 3 Fd s 

7 4 4 1 8 7 " 7 

C a 8 5 : \ 5 | 1 1 


„„ 19 0 of the filk, may, jar ene Rpt | 
%% of coheſion. yo Hue 3 . n 
: 3 aide 41 Ho = * 1 , The a0ed lt 
„ e MN, RANT T I. Nu ter Hoc, 
ORE . ' e F Ant 355179 81 na} HT 
5 b | Mir a DE | A Mw jake te. KAN 21Y. TOO Oh 
; Ebel. : Y e ky ms 28 ” be eln w. ut a, or (ty! 8 0 26th 7 
„ Fir a piebe of Thc 1115 | 
15 thread e, and let i it l be placed pon the | 
TRY dar 10 ſepa⸗ 
eckt 216npl l 8 bits 9: n 
. 
| l 9115 mont bil anne 4 aur | 
. eee mk "this Tulphur, | „ 
V K. The lk upon ſilk of the ſame ſiae ? 
5 „ 4 The Glk upon e en 
„ 3 The 4 
e 10. The | 
. „ -RY: 85 1 


tte re Priya 3 vun ANG yr er 


5 . . | 
LY - 
1 + 
72 71 1 
1 


_ 


: . . 1 pt” 1 4 1 5 * 477 I e, 8 45 
upon glaſs, will be W from it with — 1 
2 4. The tin-foil upon ſalphir, URI LES 


Kat 
AF 


£27 ing, t at I am apprehenſive there can be but little dependence 


eee 


+ 
„ © 9 & 4 Oo 4 
2 q 3 x £ 


$9244 V3: n 


. bv 06 3 
rate re could LO Fe | 


q 1 


: : 7 \ 
N 8 f £ BE 6 * ow - W | 0p We i 5 4 7 g * | 
Vo 32 VEN 1 N "its 2 * * 4 44 8 af + ? 75 4 71 3 0 5 12 „333 9 5 


W 5; I next ſuſpend, iece. of e 


3 
* 
* 


* 


0 , three in inches es ſquare, 
d, and placed it upon Aut bek! Nice | 
ey requi! ee Was do 


42 1 &. F. of 5 " 
: 1 * 3 1 $a ft 4 Fry 
* $4 — . n 1 
* 4 2 ; # 
g in 17 . . 1 „ a I 
47" n 340 8 * 75 'E * } 25 N 3 i; LOC! ; p * 
M 1 * 1 * 4 14 


3 2 1 9 Ry . % 
; 4 # £ I: {| 


7 
OP 1 


Kai a ?, 


3 


mes t 


= 5% 
» EY 2%, . 

43 . 42 F 
* Y 

#3 } 4 

9 o #4 0 = Py Y 

1 
i 
* 
— | 
—_ 
* 
. 
2 ” OSS 
* 
0 
. 
0 
5 
— PR 
* 


i. * 


of coheſion. i 


67 — — 
N * a * A 8 q TO” — * e 2 7 4 * * 
3 N A ts ts df 4 LE ak oa Wd + K $ID. x 0 7 7 * as * * 
* 2 * "x 5 * 8 2 i . 8 2 8 hes g : 
/ A h N | F ; 
'; = - * . - 
: 1 * * * 
. P10 . : \ [4 7 LP IIS : x % 1 © $0 HW... a 1N ' NS 
> * Ss 195 , 1 8 „ & 1 1. N He =... Fa 4 7 ; 4 * Oy, | 5 Sls Bo dns aa dre 
A . ' 8 93 8 ; x : 99 3 4 f | : ? Fs *» 83 5 ö y 
* . Ver” If 4 A +: iy | IE. wy ! ; 
0 3 6 F ; i : 3 
* OS | 4 * $ 7 f * | | 174 * *+ 0 
— . { 4 . & . 
* 8 
Þ ? : l * Fg * # 
25 * bay — * ry - = 
*% 
4 - 
: * — 
2 1 We 
— 
5 * 
5 
. — 
8 . 
* * 2 FE 1 
- 4 ” 
= - a, my « . 
1 
1 ; 1 
1 
% — * 15 * * — 


bably tlie different fabrir; te 
lity of the ſilk, WF, make a con aderable alter 


pO IS 5 


f 8 615 * - 1 ; . * . * 2 q * ; $) } 
n 75 0 N $ 1 
e Y * 's * 8 1 4 
* 2 #8 2 5 
fy 5 14 2 1 0 3 3 y iN 7 * I £ 5 7 Wy #. N * 8 x 12 KH ; #) j 8 
1 N 5 I 
N oy $5 RE 6 * ro 4 BY OG” . * £4 


| By W E x 7 E R 1 * * Mie . 
+ (por? 3 U nar 


„„ berg, = fold un 29 * 1 1 : 575 10 wi jump eee 
1 odd! ; ve 5 937d 28 77 b>oflbs 7 oils gail 1% 5 dle ly Hung 
Fix a picdagf gik three 
thread e, and let 1 it be pb C 
iaſuladed. and it ne the underiviitten. Wrees t 
rate dn bil c mont boboogtut 5182p). Hail 5 bat | 
44] The ieee ef fil e Me hg: 
— the lor, 3 ctriſied 
quite 10 dun graſp Sq Av 
el 9 8015 punt 1 e a bi . 
2. The filk placed upon the ſulphur, | — 16 11 1 
3 The ſilk upon ſilk of the ſame fi 12 Lig W D 2 | 
= The flk-upon | pit „ | —— 1 1 
F. The filk upon ol 
. The Gl upon leads 
-robgs Zh Che 


* 


ing, t that T 


: old * 


* 


"ga rr: lar Jy; a ien 


oy upon TN Vill k lj 1 ated Age it with 1 61} 140 an 01 5 
+ The n | lr, PO HE 


PET'S 1% 75 


tances of os -materials, be a aceura aſcet 


19 wa * 
2 130 6 $5475 . 


dirt cis, g a on 


1 uh 


E745. 


» 
= 


ging gil ie 


re 


4 1 po 


- would: not bear any more than, 5dats. 142 | 
en vor could 1 b every effort or art I could 
1 gk elne of i f 
to the 
of the 


* 4 
. A 
(I 


8 


2 : " 
5 
0 
9 


1 $1.7 v3 1s — 
W 28 n 5 


29 572 Ai nbrifiors;” ar wer aalen hs c than prom 


2 
S905 92 x TREE * * 
#5 E EY 

þ Rs aw * 


\ , „ . . " . * 
r 83+ 1 RT. * N Y 0 4 2 3 
l 5 N. N „ : EET 4 

1 : 7 


«of hroad-cloth with leather, and they 


wo 4 i WP ns y . 
494 Wie 


dt of 


} 
\ 
* 
\ 
— 
* 
% 
\ 
— 
—— 
f > 
— 
a 


- . Pp. 4 5 
upon each others, and electrified, ' will r q uch 
„ * 1 1 A : 
4 = F n "1 * 8 "IE 3 2 i, 1 "as * t ? 
: to 5 them. * Jt AL i f bag E OF, A. 37s > 1 D424 #4 |; 14. * I S* tri . $i % at $1 * \ b 
3 8 


; loſophers | and ns, 1 find the 


_ when it is £xc 


I think I have found the untruth of fuch an opinion, and the reaſon-that. bas cauſed 


pretend:to.fay, that two pieces 
one lace of {fk and a wee 


1 
22 
— 
* 5 1 * * : iS, ha | — 
? : 7 I is 3 Ry 5 4.08 8 * y "Py 4 
FA, te, ae bs "3 } 1 1 F ES ap” 4 eve 3; 4 #4 © ; N. 
wt * „ * 4 bi 9 cafe; Wy ; Ll A * wh 
5 I : * "Ry * 
| . ” * Q 4 MF * 4 : 


.. 


In ex: mining the wri 


o5fisber 0450 91431 : 64 ae 1E 5191 W n ! 5 Tee 
„ Shaw's Boyle, vol. i. p. 400. on the 2 ent wild, mig 


I took a large piece of good amber, and having ir in a ſummer's morning, whilſt the 
air was Vet cold, tried, that it would not, without t being e excited, attract a light body, 
1 removed it into the fun- beams, till they had made it moderately hot, and. then found 
it nnn an are ns and that not only in ulat 


our chmate a ſolia qty may © dts 8 an eg. by . ee jo jp 
ſun, and that long before the warmeſt part of the day. 7 I alſo took a little ſmall thick 


veſſel of glaſs, and held it "near the fire; till it bad got a convenient degree of heat, 
| whereby ĩt EC 
it f 
ral, may emit effluvia; and that even ſuch as are ſolid 2 * IP 1 5 


came attractive, as that of the fun's heat had rendered the a 


. 


r. Hence 


ems geducib e that many conſiſtent bodies, whether! animal, vegetable, or mine- 


14 


pe wy * 7 37 ik 


_ ape pheres. TN | | 
- Becearia's Treatiſe upon! (Atiificiat Ele Qr city, R 8 

- Sharing? of the taurmalin-ſtone; he-ſays—T hoſe gems ate the 171 T0 of bodie: 

that may be. elerified by beating, as far as Experience, informs us, by the ſole in- 

creaſe or decreaſe of their heat. Therefore, though all philoſophers have generally 

aſſerted, that ſulpburs, reſins, and mixtures made of them, may be eleQrified by heat- 

ing, or melting them, and if carefully kept, will retaie for years their electricity, yet 


it to be univerſally received. This i is, that the final ſmalleſt poſſible friction i is ſuſfigient 
to excite a degree of electrieity in ſuch bodies as have been carefully dried; 3 in moy- 
ot the vaſe in which Wey were e in 9 it, in unfolding the 


TO „ 


| ther yh or "with the flue rays! 1 
m, rmali boring Ae, an attractive 
7 # Benet hls others ſay that amber, glaſs, and 
ch kinds of bodies, gain a power of drawing light ſubſtances 
g expoſed to the rays of the ſun, while 1 is e 


: „ 4 W 7% 3 
r wha { >; N 1 1+ 1 1 * 4 
0 WE: 7 2 4 i F + 4 H 3» | ＋ 8 F 2 - + " 5 A, £ 4 a F © £, 7 
. 2 »h 1 5 
} . 


Vs 


le, that every electric, 3 
well As "acquires an Atmoſphere re, in a edge | 
by being heated by tlie fire, ef expoſed for tas or three hours 

to the rays of tlie ſun: 1 Rave often ſen; in warming glaſs by 
che fire, that after it had acquired a moderate he: rht 

aſhes from the bars would fly to it, if the pane was brought near 
the fire; This, and ſome other reaſons, induced me to make ſe- 
veral trials with electries, heated both by the ſolar rays, d the 
common fire ; and ſome of them are as s follows. 3 


5 - 111 
1 \ 3 8 1 $84) | _ Tho 145.4. 
7 * . ** 1 q , r 543% * „ * 2 * * * 5 ; * buns s "1 re 1 . 8 7 * k 4 x 1 $4 1 2 7 N 1 13 4 5 J * 2 4 l A 4 „ 3a os BN 
4 IN : . it „„ OH PCANS ES $14 . ne ets gd : 
4. . „4 v Pu. e 2 g 
. % p 4 K wo, : x 0 4 4 1 nene * 

e vb $4 2 . F)) ᷑ . oe CONT. 

8 ö F #4 l R „ g 

Lk 15 Fad e 8 


V Nee n 5&7} 15 C1 


Take a . jar Py n a {s 
three and four gallons, place'it upon a ſtoel with an 
ſet it under a flint wall, where the ſun's rays may fall upon it 
without being intercepted by any other object. Alter ff ſta! anding 
5 antun 9 0 (if there be any current of air) re the 


| F *% 4 * - 4 Fr 1 : Y, Fr e * 8 
A i 2. 669.8 2 5: +3 25 F RO the x ** 7 1 4 1 2 * ; : , 70 * 6 8 
403 $a 1 5 4 3 7 2 1 1 „ 5 F ; 1 5 as 4 1 * 71 . As 15 2 * 1 4 
A Of SITE SF „ N 15 . LA 4 51 4 Nn 15 


paper i in which them were kept, or euen in ns ho upon a table,” 16 inert to | 
impoſſible to avoid a ſmall friction, ſufficient to lead into a miſtake. But, if you 
take one end of a ſtick of ſealing-wax, of ſulpbur, and ſo on, and heat it in any ge 
_ gree, and chen let it e cool „ holding it all the while by ile ſame end, and takibg bare 
nat to handle it other wiſe, of lat: it tqych apy body, you will find Heute able 
unable t to draw with it, the ſmalleſt hair, or thread; but whenever the l has beers. 
in contact with any other body, it will immediately attract them! 1 


; : T 
„ 8 a by Cent es th 
4 TP tals 11 5 11 : © Pans # 245 e 05 
, * E Who ; & £ . * — Lay '% wo 


— 


* 


ee tale 


ball n near 


U ed 947 £0 SR. 22 Na 


e F 7 


F., 40H va 


URLS RIO 169%! 8 


„ 


#v 


— | bas ge 175 1 
off} dan | 2 t 20 Arn e a -ixp fab ler- 
T | AI 4 2N 31 1512415 il vm} 5 


as. 


2 


Fo i enk ; 
Nollen as omit ttotrictts? 
Take a fine munen chread about ſix inches long, a a1 and fix A ſmall 
ball of bees-wax at one. end of it, and another ball of ſeal 
me eb TIER E ott A apprehend 
whably wear b 


17 55 


ace * 


11 2 e $34. & 


re © the, | | 


fi 


N Eule, 


- 


* 
. 
4 * 
— 
* * 
% 
— 
A - 
+ 
hows 
* 
uf. — 
% 
- 
* 
4 * 
* 5 
ran 
* 1 ; 
. 
. a 5 
* 
- 
5 * 
oy 
7 0 
Fg 
* 
is 
6 * ; N . 
* 
— 7 2 
— * 2 5 
* _ 
. * N . 
2 % 1 
5 £ - 
* 
# * 
b 
80 * — 4 
- 
* 5 F 1 
pe 
* 5 N x 
— & 4 2 i 
5 . 
; ; (4 ; 
* 1 
* — 
* "4 6 
i IN 1 
1 
- * 
> 


* 


mn ens, fo the 4 


00 n 


J 


| 
av. 1 
of * L 
4 
* 
i 
* . 1 
n * 
6 
© Ls 
5 
\ 
* 
* 
. ; 
* 
4 ” 
2 : 
* by ; 5 . 
* 
4 is 
I 
7 
— 
* 
* 
1 
LT > 3 K. 
R 8 
* 
- 
- 
P * 
* 
4 
— 
7 
* 
% 
M 
1 
* — 
3 
* 
* 
% * 
* 775 | ; ; ; 
* . * * 8 
w » Lol 1 iy £ nn 
6 N 6 % * 
ö N + "% 1% ; 
CEE WHT TY tw 
* 
| , 
. 3 ; 
* 
x, 
4 
— 
* 
= * 
* 
3 4 
* 
; 4 
* 
9 Fe 
* 
1 
i ; 
a + 
"1 
* 8 
# 
LY 
* : : 
: ; 
5 
3 
; * 
* * 
; * 
5 f 
88 7 ; | 
4 
24 
2 2 


4 


* 


1 


1 


; 5 »# 


z ” 
„ 1 
1 
. 
o 
— 
2 
- 
— 
— 
* 
— 
5 
? — 
” 
5 
0 
* 
-. 
1 
* 
pe x 
f * 
* 
, 
— 
+ 2 
& 
— 
P 5 
» 
1 
< 
— 3 


# 
= 


— 


vibitate 1 


, 
* 
& 
4 
5 
* 
Ll 
» 
* 
| tl 
—_ yg 
% 
* 
% 
: 
* 
5 
J » 
. 
: 
\ 
. 
2 
7 
— 
— 
«a | 
4 
1 
* | 
F Excl ted 
i 
3 


U 
* 
| 4 
| * 
— 4 
= 
. 
Fg 
6 ; | 
; 1 
wy 
- 
| os 
| Fl 
* 
D 
* 
, 
* 
5 
| * 
: * 
0 
* 
| q 
- 
, = 
| . 
P b 5 
. 
* 
J 
* 
| * 
1 
3 4 
— 
1 
* 
— 
| £ 
5 | | 
* 7 | | | 
* | 
x | 
F 5 | k 
79 a 


1 FA ks ant 
1 5 8 
4 £7 F r 


A ; : 32 A k 
ns . &, thy e n — 1 
& * * 4 BD of ps | f 


— wy 


N 15 8 * TRY 
* ee : we N 0 
0 8 * y 
* * : 
* 1 7. 
* 7 
N * 
k * 
p #9 


F ! 5 af 2 1 wx” as * N ä * 
1 Mia, 6 e 7 * 725 , © x n 
9 158 3 e 0 f 
4 * © Fy k 0 

7 — * * * 5 2 

F 2 . = 3 

2 1 0 „ x 4 E 
4 0 W * 
5 1 * — 
* Py » % 1 3 = 
R on A = 
3 a" 4 * * 1 
= 
* x 6 
= % * 7 
- — 
. A 4 . 
* * 
* - Pa 
* y 
* 0 
* * oy * f * 
— 
* 1 
* - - 
- 
* 
o 
- \ - 
: a * * 
. 
* 
— 
— 
- 

# 


"the. .h@raphoras wa 4 
ways ſucceed- nth 


4 
9 


5 Hier 2 


"7 17 
4 


: 6 | F 1 , | ; P 5 Po: . 8 

# ins _— 
"2 25 os e v2 £ A EY 
| of 1 
fan, ni & 8. x 


4 


2 # 
BE o/*. 


13 64 7 
br PE YE 


111 
o 


OPT Ons OFT . 
by t the finger and the chumb. like the heat tranſmitted to the 
ſmſulphur through the] 


8 ens by the ſolar I. , A: occaſi ion this 
vibratory motion in "the %lk, or elſe tl 


* 
o 


he finger and the thumb. II the balls uud Behl by — „ 
the filk as before, and you juſt touch them with the | 


Lo ot” | knuckle of your left hand, but not to pak gant them OY 


* * 2 23+, p 1 4 ; 1%.5 : . 


7 % 


TS». reputfion, it Bo bs a motion aka from cht 5 1 
; euer 5 ink 5 of the 8 and * | 
. e 'thee' R ; 
July 1777. 1 have read in che Phi 
count of a ſimilar experiment related by 0 .  Orey'ts: b. dan ; | 
| | | 7 IP! as he lay on his. TRE N | | 4 apy 5478 5 6334p I After . 5 
I do not lay any ſtreſs upon theſe experiments, but menti 
weh to ſhow how liable we are to be deceived, when we depend . 
3 upon the attraction of pendulous bodies in a ig it net | Hike, in 
3 8 917 "T3 $130 - 3 RAT 
. 5 "Ip Rh LO. 2 3 Th 55 2 . 1 121 "+ "of . 5 2 10 h a2: Tl * en iis | | = : 5 
N= ; ET Ew 1 Ty Fra fp en bf vhs 6.9. „ No $9 14S bog. bets were 3a 1435 T4 15 822 a 
. 18 is e e e 230067; £37 e 
| it is 3 2 55 Ex that 1 Bs ting an elec- 1 
= N 10 1 3 1; KV] + 3 N 2 nn N. 1 | 
tric, _ the pouring it into a "veſſel made. either of wood, 


5 | f 1 ern, : * Philo Trans, abric * * vi. 4 1400 40805 aa N 0 Nied 1 6 42% | | . 
. + foal bullet, of an inch or ap inch ag 4 bl in diameter on the middle = 


3 5 H | 2 a cirou by, bs of roſin, ſeven or eight io diameter, gently excited; and 
| fre or {ix inches long, held in the 


then. 3 by a very ine t . 4 
begin to move in a circle round tb Il 


: bi over the cer ente ter ot the table, w ill, of itſelf, 
iron aden er conſ mn ee eaſt, to weſt. If the globe be placed at any diſtance 
2 the center of the circu r cake,. it will deſcribe an ellipſis, which will hays the 

fame eccentricity, as the diſtance of the globe, from the centeriof the cee 
Au. He acknowledged he had not found e experiment ſucceed, if the thread was ſup⸗ 


— 


1 


5 35 2 any thing but a human hand; though he fancied it would have ſucceeded, 
i! it had been ſupported by any animal ſubſtance, wy or dead, 


N . Yo * 7 * f ft 42H 1 he : | 5 4 ; 2 . 
eng ua MA AA. 5 3 ba | wy + metal, 4 


- 
— 
— 
* 
- _ * 
g - = — 
* 
* ** Fo — 
* - 
- 8 p 
- 
A - 
3 
F * 
„ — * 
= $ 
» — 
. 
* _ } 
* * 
% = 
- 
* 
: 
\ 
* * * F 
; - * - 
* 
'' 
4 % 
% 
8 
* 
% 
— . < - N 
4 
* 
* Ps 4 By 5 
—_ 
* 
_— 
{ 2 2 
1 75 % 
\ 4 
» -- 
A Pg » 
* * 
— * Y 
* 
- { 
bf % 
7 ba , 
K . 
P * 1 
' * 


trical; when turned out of 


ene 
ractipg any light 


1520 03. 308 Jud, han 19 A009, t@ 


7nd 


ny » A ; | £ 
1% * , - 
by - 

' 1 


e apprehenſive 1 that, the pol 
to another, 118 a kind of friction 
þ other, as well as tl e friction 0 the 


5 
* 


eſſel into Which they are Paured, and from” 
e by heating or melt⸗ | 
in nature, e barge hea 
attract, and that | 
| 191 


; lest to, | cool upon © conduè 


l ales e juan s then veſſeh, and ors z if 
en 1 cold, it wil be found ftrongly clefrical ; but not at 


10 of the veſſel wh 


— 
er 4 3 =P 
1 ; 1 y 2 ** a 8 8 x * A 8 8 "40 2 1 . a * Oe FE 

8 N ? : . . it „ ">... , * » 

: : : * 2 8 1 ö 2 x 8 C F * 

: 0 2 6 a FRY: 5 8 1 $6 5 2 , R 5. 6 

N 1 . 8 meg 78 „ 3 HR 4 . £ | 9 x + * 1 , 3 Wt 7 1 X. 1-27 

„ 1 5 * 1 5 72 8 
> # 


11 rev ta in glaſs veſſels, and afterwards left to cool, they will both 
Acquire a ftrong electricity, whether they be lefe to cool upon electrics, or con- 


Set contraction, but their dne cledricity of the glaſs Vellel ß 
Leda Its 7 5 Of 1 25 Nr. or . r * 


3 


4 


aue u, the; cup, | 
| feparats; the. eleQri | 
_repl AC e d 5 ap pear ' 


Chit W 25 5 3 


340 DARE 
LE 


from the mül, as it ror 
it for ſome time retains this propetty, bu 
| "it may” 


= 
> 
* 


= 0. 


* 


doſes it 2 handling, By meldng be renewed, Ne. Nr. n 
-M vo bl 385 Tr DES 2) $478 3 + hee ib ME Cp N 11 Nn wt R £85 ME 1 511 T 
+ 55 I Sale igt bis en eee n #3, + tt 063i 13 e 148 4; 1 80 * 


n 25 10 1 : : 8 12 2 5 2 7 4 * : * 5 3 n 2 Nik n,, 9 7} porn N _s 
%% ͤ Ig 2 enen 6395 2 152 40 +006 LEE een vl a2? MG 19 IG a8 62, be 
EE i 25 7 * Z g 1 = n OP. - " 


on TW Rr ExPERIMENT 


7 
Gt 


M POS 


2 * * Py * — - 0 s 
1 
* " = 4 
2 
— ; 
- , \ 
* 
* 8 
4 3 
0 
% 1 % — 
4 — 4 
bs — 1 — 
\ * * 
» — * 5 
2 5 4 
| 7 
) * 
# 2 * 
— 
xv. 
7 — 
by Ld 
% i — * — 
T [ N 
% * 1 
[4 
2 4 
s - 4 
# 
— 
— - 
F * Na 
1 
— 
* * - 
- -- * 
7 & 4 
4 
* 1 f 
N * 
by 5 4 ” Day f 
— * * 
N 1 5 2 1 
0 £ 1 7 
1 4 7 12 — — 
* 4 N uy 1 
1 
” 2a 
” -4 
o \ 7 * : 
: * 
— 
- 
” ö 4 
* — ry = 
3 > * - 5 - % 4 bs 
- 
« 5 9 * % 
* Y - * - * FE 
: 
* * - . * . . 
F . > : 
2 4 2 
* mM 


F3 
WEE" © Ix 1 Ws 1 2 , 
SS * 2 PL OR 2 
we * 4 F Ng, 7 
* _ , * 7 4 
2 f 6 * FS. 7 
7 0 x F 
* 3 5 f 722 — — 
- - - - 
91 : A 
\ F - Po {> 
; as = 
- ” s 
* * ” . 
9 
; * 
— 


= 4 * 
A 
- % 4 
\ 
. 1 
4 — PI kv Y y 
© 4 . - * . ” 
, * N - * ; Ty 4 
* * * 7 
* 3 | I 2 
| 52 8 N ; Fa j 4 
» - by * - A 
4 * +. _ \« oy 
e * 2 Z . — 
: . Fo * . « 4 ) - 
» % , 8 1 ” " : : } F \ - 
* + - * * 1 we S.. b * 7 
7 5 8 ; * L = L ; * 4 % * w — 
* . : — * > , = * : 85 
- . * : 0 * y SECT x * * 
* . p * 1 - v | q * : CG N 
— 


& g : 
+ & 8 * 


. 
. 


19 3201 wih: n ti tb. W114 At v 0 115 11) n e ee | ; j 
| co "a * ach 1 R 1 Ge mT 1 with Jon fond. HET DOORS „ 


f { fra and, and ſpread it upon FF ·ðà 
| | a ho 11 over the fire, and 110 9 
e, moiſture is A Me „ . the or 
corner of the. ſhovel into laſs tumbler, or jar, an 11 both” VVV 
the ſand and the tumbler will be ſtrongly 'eleArified ; and will 1 
7 attract any licht ſubſtance brought near 1 Small beach „ / 


ated in the ſame manner a8 the fand, « * d poured into a 6 FED 
ongly electriſied. PL I, ny „ 


"1h If% 107 £117 29 3 RY $0 (197 ' Fe? | 44 
After ſucceeding v wit th Ga ©. Ki ns: 1 1 775 


vl : 


| "IL bach 8," ani ; 
= 9211 T5. 04 bank Ig 4 | 95 ho f | 
red. into gl: UCC. 2 . Fo 


E ion tothe e Fe of 92 
tricity" which" ſup e e ee and the melted 
ſt; Allee 1 fr L. Ne ery  appe "of this to it Is" Wo, 


3 i FED t 18 


rules 


* FE 


2 * .th 1 * i 


” laws, laid down for ee the” 

| Principles of ation of the-elefroph us, and co hich 1 muſt 

L refer the reader. 18 14 en » a Ta 1255 2 if „ y bis 122 At? — om 5 ©. 

| Trece ing experiment, and ou Fi 


this aid. 5 : 


0 12 1 


Wit oy be N | * 


2 . 


the HE of: 41 


467 2 1175 19 61 | 


. 4. 


— | 3 A bo | reg. ty AN. i 

dex e great white." fiele ges 
S L P : : | 5 „* 

o FF ul ® 


bd blabt Lad en Auf e +856 F Woo 237 Au ene have yoo! . 
; * : 5 7 p< 95 1 „„ 4 - 
: ann Wi 0K K 046" 7 C1163? Þ 34 tl + 4 #444 
f 8 S « my 
* 1 
11 LA. 72 5 
i * % 
| ky 3 *. 4 6 I * : : 
U 4 — - 
* 2 . " 
4 5 We VT. 
_ \ 5 
— # £ 
— | - — 
* % 
. ; £5 
4 2 N 4 be : 2 8 
: 3 4 
1 Pn 
8 Fe N 
5 ' Es n 
\ $ a 7 75 
0 * » 83 % * 
— & * % 4 


} 


7 


- young. ey bee they had obſerved any f 


® pro ute the end of the feather i in n th cledtrified ſand, 
and notwithſtanding the fiction 1 is Hh 

"if feather wilt be excited, and” attract a pitti=ba.”” 2757 1 
This will la he ie accourit ingufer phtenemenon 
m mentioned by fl Sardble Robert t Ble , And DUKE GP 
ſimilar nature mentonal by Pr. Priditfey, which Ar left Uh: 
Mu SORTS. PEROT od H rav1 oft bs) Bret gd 


ho. 6 1 en n 0 ale ena dal adlgil 
e 9 Boyle , 801 vol. i. p. bt ve 5 


<a T a hair, air, brought to a \cCerfaf 
| by dot of. Joche Pesto B had prof int mand 
for, at ſome time, I obſerved that they could not, keep them ing to 
cheeks, and from. flicking there, though, neither of them had. = ion for, or did 
uſe paint. When one of theſe beauties firſt ſhewed ms this Leber igel, 11 abel 


* 


it to e Bae N aipeAing there mmighe be teme wick ir le 


Kcasty coy elf farthers. YT ua 0 her w | Ao CORY enge de 

tance from one of thoſe locks. taken, off, ue placed i in "the free & 15 as ſoon as ſh 

did _ the lower end of the lock, which was . applied felt ie 608 0 
„ This-ſeemed- the more dinge beende ls fut 0 7 

© AVC been ſd, esſily a | LS df wes 10 

8 large, or extraordinary yigorous.,._ 


nxcBicconthe her checks ee 
into a ff eur, and when the weather was = ne” 4 hte 21 2 7 Wha 


i e eee eee el. . 5 „ ors © ee dab 8 On 
if The remarkable elegricity of the feathers of 2 a paroquet ; Har 
an account of which may be ſeen in Mr. Roxier's 5 Lee for * | 61 


bird nevet ditiks, but often waſhes: ite f; but the rl eff 10 


epelling one another, ang xctaining 9 
time... they were plucked fron the body of the bird, Juit 1 as 12. pong ow 
done if they had received electricity from an excited glaſs 9 8 

2 


* 
- 
1 
+S 
\ 
/ / / « 
% 
. 
. 7 
* —— 
** 
ey * f 6 : 
6 Z 1 
5 * * N 
7 * . 8 * : 1 a 
4 * 


oy F 
* . . ; r * £ 55 1 6 : 
* | 7 | | 9 
„ ; ; ; 
F : } - 
: = 2 1 ; 3 F 1 
* . N . 4 | , 
Et X 1 % * Ke N F 8 17 * bd . 
human and. ot] er hair, when dry, 
q * 7. - : , 
5 Dn, as. 4 04 be een 
% * 


8 lady's' | N 


— * 


*. 


3/15 U 0 0 beaat .od 110 apinun 13169, 8 


e D6Þ 0077) gt 
F trials in 
wo. ; ace 1 mar fix on one, which appeared to me to ein 
truth on its fide, and which could fairly be proved by experiments. | 
As ſome of theſe experiments may {have ede to eee 5 
| 0 made. 58s. N 2 3363-0 (ot rt Fil 1 1 « 1 ; * 5 A 
| . 5 Care 5 it; * 8 g 70 | 5 V1 * 25 * Thy 8 5 os . 17 Py ea k# ** * 4 4 4 | 5 . 8 5 


* 


, ; ; 4 2 N : n — 2 * | ; ' 4 
£ n = 4 « * 5 of : 
3 * + 5 t 5 . . * 
bas = EXPERIMENT 
* bo 4 i : JF : a ; * h ; ; : So 5 


Ie 


* 


* water Cit | - tlie not witer,” f 
cold water in n the glaſs veſſel, or in the earthen pain will eulen 
ie ſhock. If you touch the ſurface of the water in the earthen 


, +h- hot. water with your thumb, you will feel the 


< 


itte e circuit, and, if I am not much deceived, you will alſo ee! eel. 


is n our rin, as the n find W Wax to > the earth. 
. Dr + 5 J ! 


ee 6 inches ſquare, and if you uſe the pane, bring it to the end 
of the conductor, but if the jar, let there be a chain reaching 


1 dur hand. Turn the cylinder of the machine, and electrify the 
glass, without removing the glaſs from the conductor, touch the 
conductor with your other hand, and you will receive a ſhock in 
both your arms. The glaſs is till electrified, notwithſtanding 
you have received the ſhock, and will attract a pith- ball ſuſpend- 
ed by a flaxen thread. The inſide of the jar, or that ſurface 
next to the conductor, will, after the diſcharge, attract a pith- 


ball much farther than the outſide ſurface, n to the perſon 
TAHY „„ W Who 


4 Wu with your finger, and the knob of the coated jar ſtanding i in- 


el ier 2 an uncoated j jar, or a pane of glaſs Mitten or An 


dom the conductor to the inſide of the j jar, and at the ſame time 
Et the other ſurface of the glaſs or jar reſt upon the palm of 


197 


4 


23 * 
p & 
5 i» 
— : * 
Ld * 
- a 5 ; 
1 4 
e 1 % 
4 
. 5 f ; 4 - 
1 : , N 
* * 2; ?Y 4 * — 1 
& 4 2 
. * 2 
* — : 
#.2 ” 7 ** + 2 
* 2 * 4 , N $f : 
* wh Pe . TT : - 
=> S '< pn £ . 4 4 WW K * 
1 — 5 22 5 ＋ÿ gt ELSE 9 I Fa ; * 
35 18e Till lig 1 60 181 4 I 15 1 mes 19 Y - . 
py Jo 17 4 * * * 2 . 1 „ | 4 * ; 3 
4 N | 7 £ LN 4 
5 ns * 
| . 4550 waubon 01 2803: bas; 
| ; 4 3 3 y , « 
4 # * % * Y a. 1 \ * 
* i # 226; " „ 
4 4 \ T4 4 1 * = F 5 
i 4 1 % 4 x L 
L * 8 . 6 i r * : 8 
. 0 "8? * „ 1 
: — * N 1 "i Ti 
Fg n - 
P 31 | Fs | C 
* * 2 wh 7 * ' ? 
£ — 2 
4 
A 
* 
* 
8 4 
, - 
7 nr \ 15 1 : . * 2 y : 25 15 q bo L 
. g + „ N A > v9 Wy Jt ' * F bf” Ne tb i 5 5 3 a 
3 F : a6." g 
* % 2 ., 5 : : 
5 . % ar] 429%, bulk elt Fw; ? 
= ” ! 4% 2 F . ; 5 Ft 5 9 ® 14 Yo es 8 
by FE S AE ͥ 5 vs "OY Fl 
* b 1 WY — 8 4 Fe 
, * oj S 6 N 5 5 , wr e . 5 „ 4 UB, $ Pi. by or 
— + ” 5 f 7 8 * 7 2 
| | | $442 | wut . 955 i oy ak be 45 MY 
* 2 24 * — x * * 1 
: ; Me: % . 7 3 1 1 + "4, ft 6 0 wth #3: > 
* . * % EX) | \ : 
H 2 1 * 1 ; * 
i . 3 80 n Ty nfl ¹ 5 . 2 115 Ade be 37 
| Fi e 255 12851 10 2001; FL1Dor | 17 0: 1 
y : # 5 « . | a * 3 9 
* A 5 * 2 ; ; 7 1 * * k 5 : . 
* oy % 1 by MF N 9 ; LS N ” 1 - { * * 5 „ o 4 5 : * 0 4 8 
. , R , x 2 82 * : 2 ; ; 2 4 ; 
* 1 ? > 7 ' 5 > F * 2 55 * N " 0 
7 3 ' : Fe 1 
: * * * * 
* * * Py 
N ” — N 5 
fn & - 4 - 4 
5 4 . 1 - > 1 : 8 - 5 
- : » + 
: , 1 — 1 , 
F ww 4 *%. 
4 & Fl 1 © 5 . - * 
3 * * *. o _ oy * 
5 _ * R 9 
4 9 a F by — * 4 
F: - P 1 —_ 1 " 8 * ; 8 | : | 
y ; . 5 ' 
: * E 18 1 p . \ 
+ 3 3 4 * £ J — 
* 8 N 4 Ln - — 4 
L * > _ , . . 4 
- i : _ 6 Ul . 6-5 , 
1 * * 
1 * < 
> \ „ 4 * £ 2 ** "RA * - - * 1 1 7 " 1 
i, 7 . v 3 4 8 > * 7 
x * — 5 Y 
A | 1 
a . 7 7 » 
\ 3 — * - F Li 7 1 
1 to MN 1 £ * 1 * 
N - j EVR + 4 3 2 5 * : 
E , . = i y 
— * 1 * 6 = : 
* # * - * 4 — o * þ 
: * 5 * ” * 
/ . © * * 
* 4 1 * = 
. 5 3 ” N 4 # W 
* - A x 3 a 
0 7 — lk A * 2 4 b - ” af” — 0 2 
* 8 . Y * 2. ft : * 7 5 q * 2 * n * 1 4 # 
> : : 7 - > - * — 4 1 ov N. 2 x 
5 ** 4 A a *. 5 , # 
5 * : 7 y : 2 fe b 
. . „ * 8 $ is 4 x 4 x 8 3 : F — 51 . * 
; Pb » n "OO > A ; . 3 , 2 
* s * k = — : * 
— $3 5 4 0 , . 4 x Y * ? 
5 be 7% : , : Fl 8 14 L 8 " N & 3 1 
1 4 7 a 5 > 55 8 fi i * U 8 * 
* * v1 1 1 : C ; * P's 5 " N 4 7 W 2 > 
x. 1 * : A N Pl "3 * * 
8 8 N 1 © 1 > 5 


= * a 
"vw ; IP A N L 
1 7 Ng) 
F we ES bs Re 1 
Ge — r 1 
25 ( 1 ** þ 1 8 3 ! ww. . d ; 
2 * Nn a To 1 * 3 1 E W Y 1 7 . 7 * 4 + 4 34 ©" bo 3. ; 3 # 7 * 2 i 7 
> of 5 — A ' AJ 
0 l > * * 4 £ 7 0 * x 2 % . 1 * |” 
* 0 F * 4 8 $ 7 : 1 + 13 # 72 > at * N 1 
+ 634 Fl 7 [7 - F c 3 4 * . * . x — n 
T. 9 4 3 A * Y n * * 8 > 3 1 5 
„ 1 $ <1, ; o - * 4 7 7 . * * s * 5 8 1 0 
8 . F a 4 5 | 7 7 „ | 
* 4 F - 7 > 1 $ 
n ; * *. 
F * - 8 I io 


$558 


x 


* its Dea. a 
* 
* 


| „ 202 
gf of irs 
" earth, an 


9400(60 
eve 


07 £0 Pr. | 1 5 ; 


* 
. 
* — 
* 
* 
— _— 
: 
- 
A . 
4.3 
— - 
— 
* 
— * 
. 
» 
— Ss 
: 
— 
* 
* 


* > % C | 
; ' 2 7 Hes | 5p {I 5 | 
» — | 
E 5 #%% 1 EF 1 * | | 
- b. e 
” ; E . 3 9 ; | 
\ — LN 4 * os . * * * J 


81 o 
S 79 
* * % k, Ys 
1 4 3 #3 
4 * 8 4 4 g is 
6 * 
hb, £x% 


N 
W 
3 
tors, 
* 
3 
. 


354. Wo 19: 


- 
\ 
* . 
— 
. 
* * * 
* 
7 7 * — 
x * 
- 
> — 
— 
— 
. 
oy 
* - 
. — 15 I 7 : 
12 * % 
*. 
* "_ a 
ys * 
re 
& : 
J © * * 
* 1 * 
1 
A . — 1 
- 
1 
* » 
J 4 * 
1 x A 
* 
of . 
. 
, * F 
. 
> 
. 1 N 
* 
* 1 F 
4 
7 — 
* abc * ; . + 
W 1 
5 - 5 
F $ 
* * * BASS a « 
2 % * 
© : C'S C * 
1 |, K 8 * 


SA 


bg ho And dt conotive fire. t 


75 Ws Os (e Fro 


ARES my Do tl W 0b, ts 5 
VV 0 :hamme ers 0 Teva 3 ton, the werd he betone 85 
FF by Ri 180 6ully-teteriy 
benz u doch grows by chat ſu 
ane bat g ow! __ big ; 


. en Lenny 885757 


„ 


ng Boes 
le motſom af the Cs + | 
d dl e. wh | 


% » 


N * WE Þ 
o 


7 


ſo bes. 0, 
3 Fe 921 57 ol 5 uh 
| Ale es on 1 + bea bef fore it g grows } hot ; 3 1 * WI en ir is once Iriven | 


5 


off mull be {peat, ja ma ng a Yarious, Vehement, and in mhagtfor of che 
parts among th qa Ions te nature of heat conſiſts. "3 ie Hi 


| ; 8 | | 5 pts the SK ivy 4% n ; 2 
% — CT bete, b. t &N nee 19,9 Yo 8 its 254 park ; JL, 


ebe into bodies, is ve 
42 kragfmü all Len! 


dure of natures, 7 0 * 1 1 
„„ . woc may lea thicket is 4 hands. ee ra rbie {tories and 
dtms into water by heat, and vapour returns into water by cokd., In 
eee—mumherates a variety of changes, auid.cancludes withaſkin 10! ſuch various and 
V e ae ra why may not a aro into. 


4x 


5 * 4 * bay: 


4 


* 


* 
U. — * * 
— 
— $ * * 
j $ „ R - 
* % " 
— - * 
— Ly * W * 1 7 > - 
* 7 1 \ ; 4 * \ 2 "LY 
— 4 ; : - , * 
, 1 a 
1 7 9 4 3 | f N 
. \ 
3 bi 4 8 > 3 8 * 4 4 * — 72 
0 * 
y 3 * k * a " 
9 a o — 1 * 9 
* 
* 
2 — = . 4 1 


de on 1 e e ee ee dals Weihe 496987 IH beam dot x i eee oft - 


* 


* 


1815 vg! 


125 rv wit | body; 


EE IA 


„ * 


4 44 % 9 


05 "65 Wat Mun M Wh ot nnen 5 


b e 


N denoted, 10 Butz if Would em that 


it keates 


n 


hieß 


2 


CAP 291 


| 1103 
8 


FT 


e 1 Ache 


11 ond 30 45 


HERES A, 23 


— * 
5 
4 
4 


& #®, 


ie vixen 


To 


14 


* 4 1 N *. . 
b 2. 6 28 
? EC EF 


3. * 


7 15995 not-vuly comendsfor he inge 
e pen rare Groogh) | 
a. ine 


29200 


4 


1 
3 


— 


N patur bois, b kal fe,, and 
1 en g 87 ef Ae 10445 5 n 


5 Wo 


** 


'pblogiſton, fre, the: e. Prin-, 
N amtes by wich te Clement of fire. 
1 bath not Jet been 
| the'þb; | 


we 
3 
OR 


æno- 


; * 
bs 
j 
1 
E 
* i", 
11 
Bis 
— ©; 
i! 4 
"8 
\ WW. : 
1 
Wes Ag 
- 23.4 p 
\ wn wet. 
11 
i) by 
be W 
.. 27 
1141 
. 
» 
. : fr: * 
* NT 
7 4 N 
- "1s LM 
6 GOT 7 
we 
ee 
* 1 
TEM 
c * 4d Fi 
_— 
! 1 1 
. Bets by 
_ + 
7 th! 16 
= & 4 
: 1 . 
f " V3 is $ 
©2144 
td in!“ 
oy 
4; 
p 5 0 
- * | 
4 1 2 
ff 1. 
T4 
1 ſ Mi 
N ©. 
HY $6 ( 
A 18 
= * 510 7 
o So in 
c 
* 
is hy 
$245 
{26863 
ht , 
dE 
7M 
7 ix p 
#2 446] 
on 
10 «Li 
"4. 
vis 
* 
/ 
- 
* 
P 
£ 
c 
* 
* 
* 
% 
| * 
— 
＋ 
„ 
4 
* 
7 
* 
4 
* 
% * 
* 
— 
* 
. 
KK 
2 4 


N __ ae n 6 N 4 , > 3 F K kh, 
A TEARS l r Y l 8 * 28 * * F t N 9 n 
% 9 * * * 2 25 d + I NF 7% 5 7 1 2 E * WY rn ig 8 9 Fe « 
* * 4 = * * 4 * - F: = 4 * f 5 
a 4 . * % 1 5 
: ; ; Sf Bc, > 8 e n 
* 1 W F * 
4 d. 8 k 1 4 * 
* * «x k - x *q ig 4 8 * » * 
Tk * . j 1K . S < E — 
2 3 8 & Wh * La. 2 Fg, 4 * D b * — * * x ap. 
Fd . NN * 5 5 8 C 15 
wh - N Lt nt. * 1 — * . * 1 FP » hs” 2 5 
- * f 93 c : 8 5 - N 1 * 4 4 * 3 * * 
* * S . f SN EEO EIT EU d Er, TR ANY * . 
8 5 ; 4 1 N 8. N 4 : 5 3 ? 2 5 1 
* 


95 0 W 
ee 


N 


\ 


* 


” 72 * 
* \ * 
\ py 
4 * 
* , * 1 
x * * ; 
: * 
4 
1 1 
9 
% 7 - 
8 6 : 
1 5 5 , 
+4 > 2 * 
# 2 ” 
4 — „ * 
# - 
1 : 
* - 
> - 
: 
» : 
q 7 
6 w 
| * 
5 
9 — 
. - 
wy L 7 — 
« * 
* * 
4 . N 
\ 
Op 
£ t 
* 
x” 2 
* x * 
- o 
{ 
1 * 
F 
* - 
1 * 
* 8 b 
ne ' 
* + * 5 
3 
8 - — 
1 - * 
4 
* * : 
* 
. * 
* - 
. 4 * 
4 
£ 
. 
* 
: 
* " 
> 
* 
* 
* : * 
: % : 
— 
+ 
v — 
- 
* 
% 
* 
- 
p i” 
1 Þ) 
4 
- 
” 7 * 
* 
" 
: {58 
* " 
. 
” — 
* * 7 
» * 
- 
” a 
7 \ 
[4 1 
4 
* 
- P 
a * 
% 
8 
> 
* — 


8 L 
„ ©. 8 YRS CE c op ITS - * 
4 ; FA. 1 * Vs ++. 1 n | 9 9 . 4 
* . , g - * 
* 4 a — 
! 
be 1 
( - 
- 
* F » 
L 9 
* 
. 
* 
— * 
* 
_ W. 5 l 
f ; R Rene 
: PALSY 
| ellentially 
- "DSS! 
+ 3 - P Gab $ . < & #1 
N e 
* N , Fa” 
* 0 N 7 
24 * 1 8 * 4 
L 9 fy 
1 wb 
＋. * 7 
. 1 
* 2 ms * 
* — 
5 1 
1 
" * f x 
* 
* ” * 3 - - 
L ; 
: 1 4 » 
1 5 


— IEG, - = xi 


20 


A 


. 


1 


5 


3 I 


Bing 


1 


0 


—_— 


N 
b 


i hg of 
4 a 


N 
Ki 


4 N * 
* 


AF 


— 


4 
. 
1418030 41 
* k 1 
1 
8 . 
* 4 
Go *% - 
LO" 
* 
% 
cn 
A 
N „ 
3 
* 75 * 2 
6. C * 
1 * 
—— 
1 * 
— 
* af % * 
. : 7 ” 
4 
* F 
: 3 | 4 
© 
* 7 — 
ut £ * 
= 1 — 
7 o 


eir c 0 
OW Ming 6 Ty 


Its own colour more copio 


8 3 in the Tees 1 Yeh 


12 nge N HE 50 En 9444 


8 
15 a 


5 
U 


1 No! 


— 4 / i 
— 5 
7 0 
< 
* * 
N * 
1 $7 
x 
* 1 = 
\ * 
\ * * 
[ * 5 
— 
— 1 
Me. 
0 | 
: 
by { 4 
* 91 . - % PAR. 


11 fi u e. Z . t [7 DE, 


TE 43 f 
ty ak 
ht has its 6 44 four 


: 


{ - 


Heme . ag 255 2 
a moſt” co E- 


95 01 815 238509 & nen as 
its bettina Acc A od ryv1 TTY 
| 10 5. bos VE | » % Lk . 


* 4 % 
7 C 
— 
* 
* . 
* 5 
- 5 A 
i $. 
— £ ö 
— 
— 
* — 
« tn * 
; — 7 - 
1 * 
. 
: : 5 - 
- 
; * 
y — 
— 
1 * * 
b 1 
. 
% x 
4 — 
- 
Fg 
44 . ; 
£550 \ | 
* 
* * 
A - 
Fo * 
Th I? 4 
8 1 
1 Co 
: 5 
7 - 
/ 
: f 
% B . 
Ne 
£ * 
. „ 
WIR . 
4 8 4 L 
7 
. . e 
„ 's 5 
* 
* 
N a 
\ v; { 2 


8 ö : «7 


. 


— 


he luminous appes 


ES 


_ 


3&4 3 
n 


7 
— * 


— 
2 


4 2 
7 
* 
Pd 
” 
© 
5 
. 
\ 4 
* 
- * 
» 
—. 
# 
ry 3 * * 
— 
- 
* 
* 
1 _ 
* 
2 
— 
1 * 
5 # 
# 
* \ 
. 
* 
8 
W 
* * 
: 
& 
x 
x 1 
* 
% 
3 
4 
0 
— 
* 
5 - 
\ — 
* 
* 
% 
\ 
* 
* 
N 
1 
4 
» 
% 7 
* 
« 
* 
* 
+ 
* 
1 4 
* — 
# 
F 
» 
x 
* 
% * 
X 
+ 
7 
f # 
88 
©; £54 
. Iu 


— 


ere 1 is 


Ne 


* # 


n Captain Cob 
Thurtiey, Odd 291 
o clock in the evening, the whole /{ 1 
once as it were illuminated, or what the. ſeamen call on. fre. This appearance | 
of the Tea, in ſome degree, is very common r 
"Mir." Gray ny. Dr. Vas 5 


. proper el 


ſome Tack, of wake, nk yy 
of an innumerable quantity 
mon pin's head. T here was no doubt of theſe bein 
ment though we could not perce 
Franklin's Letters, p. 273, Kc. 

Dr. F ranklin being in company he dome, 
r to a veſſel lying i in the N 
pearance where the oars. Uaſhed t 


their bodies as exhibits 3 luminous appe 
Worm, or a fire-fly,” There is no d 
ſtocked with animaleula for this put oſe, as 
But it ſeems difficult to coficeive,” chat ſuch Gina) 0 
were Wholly ee ſhould affect 8 
that only a part of W 


off the ah 10 
ithin compass 


del abe me that it 


7 bunte 


Beet * 2 


appearance, ſornewhat in manner 
ithculty in conceiving 


; but the cauſe is not fo 


ng 


mock More lo, 


„ ** 


bers 19 25 this ing 


K 65 1 f 2 


at 8 * * 


* 


of bur ght by „became at. 


£ 


E 
* 
Ly 


* 
4 " * 
0 W 


IF"; 
4 
* 
7. 


N. 


generally 


occaſioned 
opinion: 1 /therefore: bad 
m. 1 he ſkip, h, 


4 278 * 


of ſmall globular inſects, : ab = 


FOR $1 oF | Ib * 
"that the 'ſ ſea mg y be 


when it is ſuppoſed 


n/anſeft not bigger than the head of a pin. As we 

te toacfiſhy of; a conſiderable fize would have lived in the 

only ſome hours, but t probably ſome days, 

a fupply of water, by cannot think that the 

ved of fe, in an inſtant, in their own 
other 


4 


—_ 


= — 
— 2 
r em 7, AS 


ried the cloth to the Feit 5 "bt kk not pererive any thing 


upon it which ſhould. cauſe this appearance. Nn 3 
If there had ce any ahimalculai in the pail of water, as large 
r of a common pini Dr. Franklin muſt have diſco- 
vered hem upon his linen cloth; ;* the yicould not all paſs through 
5 it, becauſe. hen he rubhed it in the dark a light appeared yet 
he Wage the cloth to th 11 ht, he could not di ſcover | 
eee -emitodhix. ee e 9951 ol won vite oo. ow 
As ech doubt Whet er the pu trid particles of fiſh and 
other creatures. As. Epen y ſome, or the animalcula, as 
cauſe the luminous appearance 
: (as L never cold; Milos any of theſe! ſuppoſed in- 


the W reſtecti g eee K An eker another 


9 


. 
r 4 # : b 8 9 
4 — 1 — * bs . 1 Q 
* ee 5 2 St 2 
1 Fs ' 5 
— OS av 
— n 


Sy 
—— — 


— 
EE 


2 IT 


_— 
. 
. 
- — 


33 no 
ID NE SY 
<P 


* 


* 


85. 


* 


- 
—— 
* 
* 
- 
* 
. 
1 
1 — 
% * 
. * 
9 
* 
* 
—— 
1 4 
. * 
* 2 


* 
— 
4 
* 
- 
— 
* 
137 
* 
— 
J 
* 
— 
”» 
4 
* 
* 
# 
* 
1 
# 
— * 
. 


* 


25 2 
9 W 
|S IN 
* py 7. 
- 
* * 2 — 
* 
oy 
4# - 
* 4 
1 
* 
Wl 6; 
8. 
* 
3 
- 
« 
J% 
iv 
- 
* 
Aa 
> 
* 
* 
% 
— 
*% 
% 
* 
* 
.* 
— 
- 
— 
* 
+ 
AF 
2 = 
* 
t 
* 
— 
* 
— 
- 
>» 
* 
* 
* 
— 
”- 


* 


1 


* 


- gt y 
- 1 : : 
f 
F Bel 4 


> 
2 


- 


V: tr ares 75 
wrt * 2 
FF. — Ws, * 


among the firſt of eleftrics 105 for 
tops the |.CleC ctric fluid from Ant off from 1 

on yybich it is 3 The atmoſphere, whe en dry, m 
conſidered as an uniyerſal cover, ſurrounding the w hole 
its gravity. and other inherent properties, 
er bodies from flying. off from | the | 


# 
* 


3 
8 


* 


* 
6 4 55 8 7 2 


» 2 »% 


* = + 


ſur face of it. 
This: is evident 


LES 2 ; . | 1. ö f | ; 
#44 E * 8 1 2. *. 5 4 ry F = 1 ; : 
- n * F; 1 25 5 * * * #4 * 
7 } . 4 4 3 5 1 1 1 5 ? 5 5 * p * 24% A 


- 


er) ry one Who. 1 is the leaft ac uainted with 
e . a e heat water hot, and place it 


5 Beccaria's Terreſtrial A | 
Phase found tfays he) impetuous ae mere to e ae ele&ricity, when 
16 weather was very clear, and quite dry. With: reſpec to this, however, I ſhall 


inform the reader, that 1 have not judged of the dryneſs o of ſuch winds according 


n vulgar,, who! miſtake winds for dryneſs. | e ee 
%% VV». ⁵⁵⁵ „ 775 
20 As bn pelstents on the mountain of St. Michael, he ſays, In the marn· 


ings a very ſtrong and continued eaſt wind commonly roſe, which preſently de- 
ſtroyed the electricity of the wires. Four times, while this wind blew, I ſucceeded 
to make a kite riſe to a pretty great beight, by faſteningya, ſtone to the extremity 


or its tak; but it did not W me the leaſt electricity. 01% 1 a: 3 ; , ALE 3 Th ! 


* 45 1 My. 


e Beceari 4% p. 8. N e Toned „„ 1% wi Se eee ird an K 

Among inſulating bodies, air, to the mortification of reaſoners, and the no ſmall 

be of crit wen, muſt be ranked firſt; which, however rare, ac- 

re that runs with ſo much eaſe through the moſt compact 

re inſulating; and it being every where 
of the inſulation. 


wy 
i . - 


tually ftops t the electric 
e Al, therefore* is in its n 


n teifully ii; fabplte Fi 


> 1 p q * 7 
2 - * 1 bk * 5 * * * C fs * by - 
© # 4 Ny” * _ A 22 12 90 4 r * + ; „ 4 Ro t 3 
* > A 6 $ . » * 9 P * # A — wn . . * 
N Ag COPS IS... «4 1 1 Ld „ + I * 3 2 8 ; + HS EN, 7 5 8% 1 : wy 1 IE; 
© * : 1 : 4 * * 3p * 1 4 y * . £6.45 # «4 5 : [4 18 2 8 
. \ wo f 7 * * f p 
9 75 | | * 


oF 

5 , x oy 

js F > , * . — . 
s 

* 


1 

3 - 

„ 4 * * + 

— - & 
* - 
* 
ws / — 
* £ * 
-. * 
© 
Py * 
„ Ss 
. 
- 
* # 
. 
- 
— * — £ 
® % 
— 
* 
— 
- - — 
— 7 1 
Lal - 
* 
p . x 
* - ; PL 4 
- 1 , - 
f - 
= 
_ 4 I 
/ * 
* 
\ * 
— 
* uy * - — 
x £*%* % 
- : — 1 8 


wes 


* 


7 


* 


= = Kh: r 
ä 


8 * 
—— — — 


. 


* 


Ia & fr 


oy in "tht Lad be 55 Pa 


vacuo, "in: a. fume and a flame; 


* 


circulate A; in 


8 . 


1 
* 


1 


a 9 * Mack uer's | Eldildin of rc IE 


* 

LA i. 7 
£ 'S&. 
' | 


* L i * 3 


hich ; impinge 8 
abſorbed by it? 


EY fo: not the R in in 
W 


N 


F: 


51 


3 


1 * 


22 


Th 


dire. fi 


Fire, Ii 


3. 5 


Eee 
4 5 


TH" 51112219 


3 
93 


OCs. not 


Horbed OY. the 


pet 


* * > 


to be 


e ke illuminated 


1 5 


13 


. 14 


rincipa 
5 * int 


W 
8 
8 OY 


BY wt > „ 6 us K 
* 


Jae 4 171 


1 


di [overs 8 


63; 0; 2 


a very dry 


Iry 


fire than A ot times 4 fer 


the er i® +413 big, & 
the particles of light, 


* Jr 


appeal + 
fly by the innumer 
ernal e of 10 
ad. 200, rere 02, Jasbivss 


fea 0 


> .. " Ss, 1 : "3" 2 1 ) 547 
8 (Mfc Be wy 4 EF 2 $$ 
* & . 99 3 . . 5 * : 2 . 


miſtry, 


9 er 22 a 
* : z SOS Tt 
5 * x 
go ; 
* 8 
7 1 oy 1 — * 
-% 
* * a 
— 
* - * 
= * 
4 ON k 
* . Tru 
g * 
- 
* 
WY 
- 1 fs 32 , 
— 
* - * » 
1 


3 


. = 


| but het fa | 
dir, by reaſon of the preſſure of che artoſ 45 
y particles or or fume 1 


71 195 1 10 thing 


1 


\1 


4 a 


#5 


ng; 


034 . Wal . 


a. * * * 1 1 ; "© 
: 7 $ < 


ble particles 15 of 
es matter, 


d l 


* 
# 


40 


#* 


. 
= 
- 
' i 
— 
% 
* 
it 
F 
* 


ot. 23 


1 


e ee (8 
12 y CL Ys 
| —__ n AIKEN a 


h ght, or cheat, of which the unn may be called the general teſeryoit, f e 


_ a ee ter tain tines 


to ont Ne wk from that foutce, diffuſing Itſelf over the World, and through: all 
the bodies we know, but not as 2 principle, or eſſential nt of them, ſince they may 


be deprived” thereol , at! leaſt in a x great incaf 


© fitjon. 5 5 5 115 3 


'Þ 9. 4 Tie 


really contain the matter 
is this fluid, which is ſo ſubtile, ſo active, ſo difficult to conſine 


as to make a component part « 


BS 
« $2 


* x 4 $8 *. 


N 


4 


F fire 48 4 con 


Hl $5 14rs "> 


Ne 


aksg of the Phlogiſtom, he PI mo i pd 36 434; 


Us 3; 


12 


: combuſtion of inflammable bodies on f 
ituent principle. By what mechaniſm then 


ring! any 8 


$491 . "if this 


$00) bs my 


hat they 


"ſo: capable of pe- 
netrating into every other ſubſtance in nature : how comes it, 1 fay, to be ſo fixed 


the moſt ſolid: bodies JV ichout pretending to gueſ: by: 


the cauſe of the phærnomenon; let us reſt 5 with the certainty of the fact, an 


examine the properties of fire, thus ſiz 


e, in order to diſtinguiſh it from pure and un 
the peculiar title of phlogiſton ; by which name, 


3 


% 
* 
— 

8 - 

yp, 
— 

— 

. 

* 


# 
* 
% 
* 
- 
* 


2 principle of bodies. To this 


ixed fire, 


— 


the chemiſts baye 
as well a as "7 that of the | 
| fulphureous 


\ 4 F 
* « C N * * 
vo * 4 * 
M * L " 0 * 1 7 x 
x 4 * e g F f : ; 
\ A a . | NG * 
* TAY * 3 4 v T ” F 
* , : , e n f , | AR q 
, bf . 7 * TINT: y , 
0 98 A n . s , 1 L 
OW #3 * 0 W's 1 
3% * 7 t ” — 1 
2 1 
: „ . 
. "4 F 
' I — 
1 — * 
4 = 
> / 
207 93 
* , 
7 
*. 


2 8 8 * 1 * ö 


hee ery e wit 
A+ tion 55 


diſcovere 


Lad Ne 3s, not this 35 ethereal 


1 . 
cl 


the ſulph ureons, partic les, , and 


. 


Ws 2 >» 4 29 1 


ck of, a thip, and which has. ſo often been 


plea 5 


1 


in the Ire 


3 key 


NE 


} Kat 2. F 7 "op 


but, Ment of the electric fluid, or of the "lo iſto 


contains 
ſton. or he Pattieles of licht emitted v. with 


1%. 2487 


mayrnet the phlogiſ 

the inflamm 

50 1578 eee n \precedes a fouther 
od). 5 ie 3 ith the me are, of the at atmoſphere, to reſtor 


armen principle, it is alſo — It differs from el m 


* When. upjzed 203 a | L. 


. _ 90 07 K HER $0048 FAB £ #221 ole. e 
2 Ys it communic tes to it neither hegt, js kt, "MP 4 
2. It produces no 1 10 fiate, whether 0 oli dit | Ny 14 2 K IS 
lid body does not become fluid by the acteſifon'of the phlogiſton, and vice lege 
ſolid bodies to which it Is qoined being on 
oe y 


EE, 


& 3:8 +5 


221 0 if} 


ba 115 fl Tear 2 the compo ſitjon t thereof, con n fixed in 
oth! theſe bodies, 


See e body dy with 1 it is joined into 1 55 er "bod hk 5 


wy y 
F 


Beccaria- s Treatiſe, oh. WV FT 29 . 1 9 & 


This element is diffuſed in bodies in proportion to 05 natural capacity, it re- 


A, on our 


ain 2 e wightitſe1, has. ap 4. 1 rar cha g 
gane, 5 wer of : a 0 75 1 + natura | 
y trat aff oy 8 part: of tha Buid Fc FR 890 [the'other, th 


in. bodies, 5 
icfel fl. it dbes at endes 


der an which nher tion is becon 
C F 5 equilibrium 


#4 


fn, finding 


that hats form. What the chemical i 


= oh: tial fr iction, the illuminated! ap earance | ſo 0 = wa” 


with a e pleaſure, mixed, with af hdg ment, by b. 
44 . $0; Df, tetzir 1 1 11 11 * 75 1 1 n 

4 9 4 L 13 8 103: 4 2111 7 tun! GAY 2 Tt PIDETSS - 
1 5 As the. a olphere, with a very dry 1 north. or, caſt wind, 


able matter flog ting in the ocean, upon a ch ng: bf i 
a bu r | 


* 1 


1 


24 n = 4 18 2 10 0 


n ö 


nly rendered thereby more en * 
T ap eng 4624. wwe B19 atom 9113 di nung 113 * 


which rer e waer db TIL as it 5 this Fg 
| cunts in x particular, that. 3 us to diſtinguiſh. the phlogiſton from pure fire, 
and to conſider it as the elementary fire combined with ſome other ſubſtance, which 


ſerves it as a baſis for conſtituting a kind of ſecondary 1 i oo 


Proportion. 5 


8 urs: to ſpread au hdikaſe ktlelf from the bo- bt 5 
*OME- ee nete is yo becoue leſs. Re, 1 


— 


IN... 
a. 
"1 

XY 

n #2 : C 

Ws. 

G3 

T4 

£3Y 

1 


_ 
3 1 
4. r A 6 


r 
LE NEE 


SEATS — — ** 1 : f ; 
A £ 4 2 . ** — 1 5 
— 8 ——— — — 1 Ot ents NES <= WES. DI ct © — 8 
— - $ - — — 8 — — — 2 — — — — pap — — — LF X = * g — — - 
7 5 Fn LEY * 2 - - oh — - 2 — — — => — ; a 
n n fu IBS DE Ot. — n D x 4 pe „ * 2 1 1 — — 2. . 2 * * > MS —— 
2 —— — IS 2 — > tne nt ey 2 IS . 1 fr Prem nh no PR add. & 2 5 
—— — — = — i =>" 2 2 - — — * 8 —— . — on. * A — 4 — * "MF 
- — . — xt 2 . - 3 - _ = — 5 


n 


— * 
— 220. 


. 
c 40> 


p 
4 N 5 g ; g 
- RY 2 0 1 4 
„ e Ro Eons; * * * 8 — : . : , 
5 3 2 DICE ä — 2 * "ids p nt Lp. - * LIES» rr 8 — > PF ** I” — 
rr et oa ce tony — c 19725 SI PPP 2 D 2 5 — 8 2 - > N = ä 1 . 
wy 1 x", 7 S -- x4 r . A 5 - . . — + 7 — 4 ade": 4 Xs 3 3 0 > LE, ala anti BS. r . . > 9 * 77 © - * = - 2 
* _ — > 2 = 12 2 Irs ä 8. AE — 3 SE EY? — + Ji S „EE n d r ** 8 
0 : OPT - 2 = o = rc 8 2 - — I, os £ DN mY * 7 F N . 0 Wan RI n Ne- 
EE End — v — — 8 —_ — __ CUES RENT. 4 * 8 7 ; ke EF 8 { ; 5 * » 
- 1 2 e F ²˙ ! M ] om Ot org ge es 5 IS os. : : NY y | . "us 
Wa” 2 EEG — * 8 < n 9 "IP > > => - - 4 8 — 8 ＋ wn 
* ny * +3 = - * 
1 n 


17 Wen; oily „the dur 


oY Yu 3 * vu” Z% 
N . „ 4 4 5 


*® © 
* 
— 


not theſe appe -arances'ceaſe, when the 
red ee the ocean and the almolpbere 0 
„ Do not the Ts; | ier en . | . 1 
e maſts and rig 


1 


ing e | 
e in 


ir ſhips,./ 


# 


"> * 24 
3 .# 


Hef: cause 46 the illumi 5 inate 


— 


1 And, ae we not acrount for ſeveral ot 


F 1 


the clectrie PM (w hich 
than the atmoſp J trtottgle“ 
42 theſe 7 55 are not always to 15 pri whom 10s cs A 


* 


+ * * % 0 1 * 8 4 * 8 1 , 1 4 5 2 a ö 2 z 
J 8 ' g ty , : 1 8 
* - 9 I . 5 
TX Y ) ; . 
4 TRIED RES #38 BITE © 


* \ 6 " * 4 * * a + 8 * 
8 1 114 5 N 48: ; 3# Tf 
2 A n 14 1 &$ 1.5% ELIST ES. 
; S 


= 


geh; but upon 2 ring of the phlogif 
the 3 alk! £9 1 Hus goldg 2110 Alb ih £ 2 1 n 29% L 4 $263 11 2 224 ai 152 An 112 


Po 


Hitt ** dea 155 430 acacii1rs dee eee Yulnomts os n * ibo 02 bas as 


„ ͤ / — eie 1 beiin be at Eibach 6. . 41494015} 


E | nf 0 N. II. nns e 8395 U 


* 


. * oy * - ” * 
14 116 1 18 
4.5 5 1 4 1 * } 6 4 aL od: *- 7 Fey 4 £7 24 35 * 4 * 4 14 


z 7 9 * 
5 1 3 ti 


[9 


* 


ol the wink 2 of the. rays: of. 


$ 
i} 
ud 
% 
- 
1 
* 
v. 
* 
- % 
— 


4 


* k 


Fer ec and 
e particles & "mo b Light, it may be near to examine 
er tl any reflux of theſe primæval atoms, which are 
ally D n the . you the 7 for not a 1 | 


a ray ws: light, do not * remain in N ey 8 150 
. the duſt, from the diſcoveries which have been made in atmo- 
the . Eee on the nature and 


. 555 : 1. +. Bec eccaria on v. Atmoſpheric EleAricity, p. 3 5 
"On the 1k of March, at nine in the morning, the air began to, be loaded with y va- 
pours, yet they were fo rarified as to form no cloud. The wire was electrified plus, 1 


the vapours grew gradually, thick enough. to make the nee of the ſun r of a 


vapours continued to riſe, and about 105 * Fw? whitiſh e made by little 4 
clouds, began to be re when the cleAricity ſo increaſed, as s to afford ſix or Lap 
ir o W N 3 | 1 Z 80 33 4 4 LEE ot : Co AS no 8 


. Ae the 1 many pry which aerial eleArigity, may anda: the following. js 
abundantly confirmed by experience, VIZ; that all the vapours, or moiſt effluvia, what- 
ever, which are anyhow brought to riſe” in the atmoſphere, or which ſwim or de- 
ſcend'in it, are affected by the aerial electricity, in their abſolute, as well as relative 
motions. Thus, for inſtance, ſeveral admirable accidents of the dew, or of the hoar- 

. froſt, the tendency of their drops, or.icicles, to certain particular bodies; this ten- 

dency obtaining from all ſides, though more particularly directed to the angles, 

edges, and paints of ere e al: eee eng buppoſe NE 
rue Air. R 2 . ; 2 OI 31 
o»: . E e 9555 


i 


clouds 


-—* >. 


">< — — — Ko * 5 = C — — - 

IEEE 2 RES s : 
CODER IS, Lore 5 Sens ib r — 8 => 5 2 $ 
N , LI +5 BEE ES. « r = e 
WP _— * 1 * — 2 n 

Ry 9 — CE 


— 


GO ITY 


* 
—— S 


KITE es 
at = - 


" - 4 
x 1 N * "x 8 
— : , < 4 : - . * 
> IRS hs 8 % a — - : 22 - — — ' © - — * __ — 1 * 8 „ * 
D ans e n IR As 4 2 — Wis — — : , < n - » WYE LS huge ot bo — Cos —— - — 
* 7 7 ; - 8 N IPL EIN Ex: "Is 2 , 75 2 - n — — — 
r „ n n r S -w ... tw es Mee Ewa — : — r 
Nr CONE — vs 2 bo _—_— — Wd Pt doen — & « 5 - — 2 — . 
IL TORTS comes. WE. 3 od. - "5 5 — . . — 1 > FE GS — — — — —— _ —— — . . 


— 
8 
SM. 


—— 5 ZW EE IG 
AAA 2 N 
n A 2 1 
* o — =y . * 1 - 
* r — 


n 


* 
- 

pq e 

r 


Ne nn OE 
E 
— ——— IEEE WT 


2 


— 
SS Irs 


n 


— — 
* 
- 


: 2 
Ce 


here, to cour interact the alm 


— 


ing; the ſurface of e 
| reeaſonable, when we ende with what 8 8 0 
Bs | paſs in the ſecond of a minute 897 


„„ 705 the corpuſ- 
N par ts s of matter into enen, 2 1 ranklin a fayours. this: 


* ä : Franklin's Letters, laſt edit. p- 346. 1 1 
F; th I noel bave been inclined to think, ſays dhe fluid fluid airg 
; te attracted ants i1 growth, and becomes conſolidated with-the other ma- 
gre i ht terials of which they are formed, and makes a, great part 


* 2 — a - - 


o 
* 
4 
' * 
* 8 . 
— * 
- 
"Rene 
. 
1 
- 
: 
3; 
. 
* 
* 
o 
* 
” 
FAS. 
- 


"> 0 | 
'A ; : 
1 4 
ö * 
rr 
# =, 4 
OF 


INC pal. We fire, water, and air, appear to „ 
conſtant circulation, through every part of the creation -_- 4 
and though they may by 4 different arrangement of their parts, | e : b 
6 or xr by uniting with other bodies,. be deprived of their activity for . [ 
EET yet not a particle of the elements themſelves can ever be 7 5 
dleſtroyed. The particles of fire, as well as the particles of wa- 1 = 
ANT OR and do unite in nou g and ſupporting. vegetable | | bi. 
ülfe. It is well known to every huſbandman and gardener, that 
<water is 5 the moſt any nouriſher of trees, plants, ſhrubs, 
and the whole of the vegetable creation. 1 
* az pary gen ng water . which has been ſome time expoſed to . 
the ſolar l is a much better nouriſher of Plants than water e 
__- drawn from a deep well 44 ich 18 probably owing to the ſun's 902 5 
1 eee the water with its prolific beams. It has been proved 7 1 1 
by a v of experiments, that rain - water contains a quantity of 


1 r 5 ene Kant united with 1 1 


4 2 
5 
2 


— 


ww. * 


83 
* 


4+ . N — — N 2 * F 
N A . * 2 * — 2 W — . 
Io pew male arts, OY i v - 8 e . . 
R 8 . * for Wor 4s - — — — — — 2 — rr wm ara” - > =" rap 
— ah N : _ BD nog OS ER EE ot ES : . 3 — — — — — 
P EW. 2 Ry . n 2 „ a — 4 = 22 E * © 4 2 — — 
= _ * 22 7 — 2 * — r oe ogg 2 <> Wot 
* — . y * © Fn d S * n 2 T oe — — — — 


1 1 come ** 13 digeſted, 7 to buffer; in the veſſels a \ kind of Cs. | 
part of the fire, as well as part of the air, recovers its fluid ſtate again, and diffuſes 
itſelf in the body, digeſting and ſeparating it; that the fire ſo re- produced 9 
geſtion and ſeparation continually leaving the body, its place is ſupplied by freſh 
quantities, ariſing from the continual ſeparation z that whatever quickens the mo- 
tion of the fluid in an animal, quickens the ſeparation, and re-produces more of the 
Fire, as exerciſe z that all the fire emitted by wood, and other combuſtibles, when 
burning, exiſted in them before in a fluid Nate, being only diſcovered when feparat- 
ing; that ſome foſſils, as ſulphur, ſea-co: 1 
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4 oal, and other bodies, contain a great deal : . 
of ſolid fire; and in ſhort, what eſcapes and is diffipated in the burning of bodies, be- 
fides. water and N. is N air, and fire, Wat before pay: « , pre « of the 7 ES, 

* Carallo's Treatie, p. 376. 7 9 1 „„ 5 
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other part of the day. The cauſe of this ee or ave ar” VV 
effluvia by vegetation, is the active and fubtile element of fire. 
Without this active fluid ani as it were the particles of „ 


matter, every t ching would tend to the center of che earth, nk 


Though vegetation may conduce much towards circulating. 
the elementary fire, and keeping up at n equilibrium in ever. 
part of the creation, yet there are various an of exhalations 


from different ſoils, which aſſiſt in this work 


e countries the land is ſaturated with: inffammable 


” Shaw's Boyle's Hiſtory of the Air; vol. hs" p- 3 

EY „ Boyts ſays A Neapolitan nobleman acquaimted me, that during his tay at 2 
eountry-houſe near Naples, he uſed frequeritly to ride upon very fulphure6ns foil, 
where, if his horſe trod pretty hard, a great erackling noiſe would afiſe; whieh to a 
ranger might have ſeemed ſurprizing, and duſty ſulphureous fumes be raiſed, which 
take fire, as ſometimes he thought they did; and having cauſed ſome 

 turfs to be cut out of this ground, and laid together in a heap, he could in tlie night- 5 
tice ſometimes oſerve the effluvis thenee plentifully ariſing to kindle in the air. 
Dr.- Franklin, in a Letter dated April 21ſt, 1774, makes mention 6f an in- 
_ Janimable ſubſtanee whicly iſſued from the ſurface of ſome of the rivets in New- 


Jerſey ; that by applying a candle, the flame would ſpread on the water, und bürn for 
half: 'y ona] | He oy: 2 friend of du, in trying this experiment, bad his ruffle 
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earth, and then applying a live coal, che place ut 


it be ſmothered by throwing earth, or ſomething elſe upon it. 
_ earth, on touching the top of it with a live 
iſſues forth, without 
with clay. 
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le on Cold, vol. i 1. p · 706. EE 10 5 * 12 
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ms, but thoſe ſo ſulphureous as to 

antly and plentifully aſcend into the air, 4 enquired 
the pariſh, who was well verſed in mines, and he atteſted 'the 

on knowledge. It was alſo confirmed to me by a 

went wette e to viſit this place, and found that a 

the exhalation iſſue | out would give fire 
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coal touches the ground, and ſends forth a live blue lame, which goes not out ual ls 
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per) or a reed, be ſet about two inches in the ground, and made cloſe 


ving heard of a ditch in the north, of. England, whence not only 
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„ Moſt of tlie philoſophical. writers who have treated of the ter- or 
. rial atmoſphere, have conſidered it as an aſſemblage of all „ 
J mou of matter. It conſiſts, according to Mr. Boyle, . 
numberleſs and minute particles, which in the form of vapours, VUA 
| exhalations, aſcend: from. the, earth, ocean, rivers, mine N \ i 
a | getables, animals, and in ſhort, of whatever o 
5 are elevated by. the. cele | 1 1 and ſubterr aneous heat, and diſſolved „ Wy 
= OR the atmoſphere. I ſhall enter no farther into this ſubject, „ 0 
tan to remark, that the atmoſphere 1 is a more general ſolvent 
| man any known fluid 1 in. nature, for it diſſolves the minute par= 
.— ticles of all. bodies. Solids, ſulphur, ſalts, acids, alkalies, and % pune 
nitrous parti les, with the two elements of water and fire, all 110 1 
5 meet Here. As the atmoſphere is a chaos, conſiſting of all kinds 5 5 
5 articles, and the electric luvia are found in all kinds of %%% T 
bodies, it is natural to conclude they riſe with the vapours, 4 
© og Fanny exhalations, and other chemical proceſſes which nature þ 
„ 3 to circulate the different elements for the preſervation : | Lo 
| Pf animal and vegetable life. We know from a variety of e. | 
0 | periments, | that the phlogit ton, or the electric fluid, or the Fre 
3 5 particles of the ſolar rays, united with ſulphureous f 1 
1 ,,, ne . flammable a 1 
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Falling of vapours, | 4 
. there be ſomewhere in nature a reſerv to yield a per 
HGV ſupply; and where ſo likely as in the aun 7 Do not the ra: 


83V»öjůj ight flow inceſſantl. from that ſource, diffuſing themſelves over 5 
© © + and through all bodies, maintaining a fort of uniformity and 
TS 85 equality in every part of the globe ? The air itſelf, as well as all 
other fluids, would proba ly become fol , 1 it could be intirely 
Bs odd. deprived of elementary fire. As we are e certain tile | 
„„ diffuſed through every part of t 98 
oo matter, is it not reaſonable to conclude, t 
a . Eo | 
not alſo that th | 
„„ Pr united w 
& „„ a 5 e 0 as 
11 1 N es 1 17 Cayallo's Complete Treatiſe of Electrici city, % 72. eee 1 Matz 5 
V Olouds, el rain, hail, and ſnow, eee nn aro almoſt ; 
5 „ ; defificd, but oftener negatively than poſit | 


| with the thunder, is the effect of the electricity, w artin 
. 155 e aunber of clouds, highly electrified, ſtrikes into angther cloud, or as upon 1 
OT earth; in which caſe it prefers the moſt loft) and pointed places, and by this ſtroke 
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In all my experiments, it of the Kite gave na 
- ” : * 
| ns of electricity ; it was one afternoon, when the weather was warm, and the wind 
„„ ſio weak, that the kite was raiſed with difficulty, and could hardly, | be kept up for a 
5 e minutes. In the evening I raiſed the kite again, and obtained as uſual a 5 protey 
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7 1 1EN Dr. Fate firſt Wy "nn 
Wh electricity of the clouds, he conceived they were either 
1 poſitively or negatively electri fied ; and after- ſeveral repeated tri- 


als, in April, 1753, be drew this general conclufion—that the 


clouds are alw ays electrified negatively, viz. th ey have always 


ü in them lefs than their natural quantity of the electric fluid. = 


72 
2 


on bats Nine, 97 „ 
lien 30 MOUTHS 


* nga ba 


+ B Dag li 2 


1 2 experiments on the 


This concluſion was drawn from an experiment which he made Ho, 


with two coated | phials, one of which was charged at the con- 
4 duẽtor of the electrical machine, and the other at his iron rod 
fixed upon his houſe, to draw down the ONTO from the 


| clouds YM | 


As 7 have alr cady differed 0 ee in my aten 5 a 
4 clericians in general, as to the: _—_ 5 and the diſcharging of 6 


45 ne Liedin;/p p. 114. 5 


on \ April 12th, 1753, there being a ſmart RP of Gab" continuance, 1 clips 


one phial pretty well with lightning, and the other equally, as near as 1 could judge, 
vith electricity from my glaſs globe; and having placed them properly, 1 beheld, 


703848 one bottle was electrified negatively. 
d this experiment ſeveral times, during the fat" and in | Sght 3 


14 


. z with the ſame ſucceſs ; and being of opinion that the glaſs-globe elec- 
triſes poſitively, I concluded that the clouds are always electriſed Ts or have 
Fey always i in them leſs than their natural gn of the n fluid. 


* * 


* 


with great ſurprize and pleaſure, the cork-ball play briſkly between them, and was 1 


e 2 e 
» $ * - : 2 ; . 5 8 A | * 


ed upon. doubt and uncertainty, | 

with the imple law, of nate, ; „ ee 
Tube Doctor: himſe e 6 
hypotheſis ; and he plainly faw ſeveral objections againſt it, and, 
With a krankneſß peculiar to Non, Tos an his thoughts 
on the ſubject v were crude and haſt 


ambitious of reputation in 


* 


haſty; and that if he had: 
i bilophy, he ought to have ke 


them + by. him till corrected and improved by time and fart r 


experi 5 rience. 1 How far time A and experience have improved t his 


12 


theory, and explained the difficulties attending this ſubjeRt 
atmoſphetic electricity, will beſ 
different experiments, and the concluſions drawn from them, by 


1 ONWT «31 11 * g CEE Ft FE; 71 1 43 1 n ae 14 51 J 
1484 Meer 22. n ien 0 e in t tn 1 1111 49707" 
; ” 4 2 IETR Er ranklin's Leiten, p. 116. 1 8 | | : _T 

This experiment deſtroys my firſt too general LEE! 400 vice me to this, 


that the c ugs of a thunder - guſt by be commonly in a negative ſtate of eleticir ies 
bye. ometimes in d poſitive tate. _. 


jy „ 459%. ũꝶF . Ihr Fl LIE rf 414 1 
ranklin's Letters, p. 116. 5 | 
5 For che moſt part, in chunder-ftrokes, it is the earth that Arikes i into the Pl 


and-1 not "the clouds that ſtrike i into the earth. 75 7 4 e 
P. 17. . . 1 5 . 


g We: as. much. need "an = pg — 4 by what means the clo — 5 become 
negatively eleQritied, as before to ſhew bow they become _polirively electrißed. 


* 


1 1 22. 8 a . 947 
05 ge 1 ſeemingly. material, objection Allen to the, 1 new hypotheſis, * 3h | it is this : . 


x 


1. water, in its ratified Rate, as a cloud, requires, and will abſord more ä of the 
electric Hui than. when, in its denſe Hate as water, why does it not Acquire from 


{tk 7 Lo 


the earth all it wants at the inſtant of its leaving the ſurface, while i it is yet 5 


FI. 


and but juſt r riſing | in vapour ? 2 To, thi this Mis, ; lifheult 1 own, 1 cannot at preſent giv 

A Elution n fati faftorily to my fit; 1 1 however, that 1 ou ht to gate it in 
| * K *% 9 | be F 1 4 #8 . 
| its full force, as 86 = dons, aud 1 whole to 'cxaminario £3 100555 lrg 
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and | is ; too. intricate to agree | 
was far from being ric lt with "his own. 
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be diſcovered: by examining. the 
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291 of RITA 003 21 bun Vins! _ bus 4d loch, nogQuy by 
5 + Cavallo's Complete T reatiſc fois: Pp eee, it , 


| be 2d, 1775. The weather being very bildy . J actually +501 
: Fun raiſed 4 Sight &GI66k: deck P. MI. and the elo@tidity'of as Ming ws we 
ens in e io est wal Je, I at En end rk 
175 165 it bo 73. For kit Was fed, FECL: r mes chis days. and, notwith 

ng 


* 


1 


the . Was ſometimes ear, at 6 er times clbudy, and once 
abe of lightning were ſeen among | 8, „ Wufch were pretty thick a 
horizon, pet the electrici ws & mn poſitive. 1 40 Sen e 
Set „0 : vd EVO bas 5291102 Ain. elt Kd ge : 
2 8 17th, 585 The wea ther 7 ger ; y. rainy, an 160 hazy oo Moy 
at half a mile diſtance coulc ust b | erned, t e kite was Taiſed at three 
ter : i eleven Gelock N NI. hündreck and eventyl e «56 0 
| firing, The wind was pretty ſtronq e e was negative, n 
In about five minutes the tain ceaſed, the wind w akened, and 17 7 2 
wards the ſouth, and the electricity changed from negative to poſitive. In two or 
three minutes time it began to rain again, and continued ſo for the far greateſt part 


of. that day z t the wind became very weak, and th eleQricity hangen again from 


TT 8 FE 4 | N ms 77 "> By 4+ w" 5% $64 at TH '*. 7 * Ks 4 
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tive to T_T. 3 £ * 
He gives feveral other ibſfarites'of* the GeAttcity of the Hlouds, And 
with ſaying the ir appears to be electrified at all times, A was | 4555 1 00 oh- 
Nantly poſitive. eg SSIS eee 


5. 


Wben i it rains, "he denen of the kite i. is "generally hes aer 


. 111 V 5 . „Nee 
„ ASE fy A 
- - ai 


poſitive, | Ani 5h 
| Beecaria « on Terreſtrial Atmoſpheric Eledricity, p 424. „„ 
be atmoſpheric ejefirictys uy ſerene weather, bs * of the excelfive or 
raus kind. „ b 8 | Rog | 93 3105:00 BE $0 EY i 2351 1 a 12 6 
| OE gy cd, =. 
wy #hile the ky gr 8570 Aobded Bt the Fes 6f he bieden om 1a lien | 
a is formed, 40 any ſecondary clouds under i it, and ſuch cloud is not ex- 


tended far enough to drop rain elſewhere ; in ſuch. Fu 1 fag, 0 Either no ? boa 


boules 


* 


T "4 & 4 3 


takes place, or it is an electricity of an exceſſive kind. | 
When, a rare, even, and extenſive cloud is. forming, "which darkers' OTE the 


G4 44 / 
_ uſual colour of the ſky, and turns it into'a grey colour, an exceſs takes place ; but 
in e as the. e of ſuch clouds Hackens, this exceſs leflens, or eren 


” 


and 1 theſe” may avi 4 
ner, accordingly as they enter the e the conduBtr; | 
to ach ober. e 


03 


an ile aatvdshib ich wagboo ume ts v1 
"Mr, Crnten found, by a great number of experiments, that. ſame e 


= 2 poſitive, and ſome in a negative Late. « of Cadet 17 this means be found 

the eleAricity of his conductor Would ſbmetimes 

_ five or fix times in Jeſb than half an hour. eee 17 conn SO G01 1 
He farther obſerves, that his apparatus ws clectrified e dee, both po- 

| Gtively and negative ely,, by ſnow as well as | i 

bree as he had ever known it in ſummer, 


umdber, CE 130 in a thunder-ſtorm, 335 a | 
ALS Et of 0 
loves water, is Qed by it it, and they can fubG to- 
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tric fluid; Roh! would attraRt the elementary fire boch ai air, 
till they were upon an equilibrium with it. Beſides, ini the time 
of thunder- ſtorms, when the atmoſphere is replete wich com- 
buſtible matter, and when the electric fluid abounds in every 
part of it, it is not very probable that the aqueous particles 
ſhould be negatively electrified, eſpecially: when there is ſuch an 
attraction between them and tlie elementary fire. As: ee 
poſition appears to me to be inconſiſtent with the common 
operations of nature, I ſhall for the preſent reject it, and en 
deavour to point out a more rational theory, to explain ths | 
| phznomena of thunder and ag. nen various | other 5 
fiery meteors frequently ſeen lin the air. r hdres 2 
There are, in the great laboratory eng nature, an Kunene in- 
finite variety of reſourees, which fupply the atmoſphere with 
combuſtible matter, which, in general, contains a large portion 
of plilogiſton, or elementary fire. Every country exudes ſul- 
phureous, unctuous, refinous, and other inflammable ſteams, 
which are liable, from different cauſes, to take fire. The ve- 
getable creation alſo affords a large quantity! of ois; and every 
thing which yields inflammable matter in the univerſe, contri- 
butes to ſtore the atmoſphere, to increaſe the different meteors, 
and to cauſe the tremendous; .commotions bal en, Aud __ 
Figs in the . hes aria eee 1 oacng 
This is evident 6a the” Wa ah 2s well as the general ope=. 
tin of nature, in different parts of the globe. In the tor- 
rid zone, the intenſe heat of the ſun attenuates the different 1 in- | 
flammable ſubſtances much more than 1 in colder climates, and 
renders them more liable to be abſorbed | by the circumambicnt 
air. Ihe variety of aromatic plants found within the tropics, 
yield a ny quantity of inflammable and combuſtible matter, 5 
than 


1 223 1 


chan che other parts of the vegetable creation ; and theſe, ith 
other cav 


with fuel to cauſe. the commotions which happen i in the atmo- 


| ſphere; ; and we may, by attending to the common operations of 


nature, ſhow: how the inflammable and combuſtible matter is 
kindled in the atmoſphere, without ſuppoſing one cloud to be 
poſitively, and another negatively electrified. As there are fe- 
veral kinds of meteors in the atmoſphere, which proceed from 


different cauſes, it may be neceſſary, for the ſake of ber biene, | 


to conſider them diſtinctly; and I will. begin with lightning. 
Lightning may properly be divided into two ſorts. 


1. There is a kind of lightning ſeen in very hot he ogg in 


2 ae s evening, in a clear unclouded ſky, of a bright co- 
lour, and extending over a large tract of the horizon, which 
8; generally at a great diſtance its arp j moren pz, 

ane is it accompanied with nee 
As this kind of lightning is ſometimes ſeen when. pang are no 


clouds in the atmoſphere, it cannot be cauſed by the electric fluid 


flaſhing from a cloud poſitively electrified, to another negatively 
unn; it muſt therefore proceed from ſome other cauſe. 


The lightning which appears on a clear ſummer's evening is 


produced from the volatile oil of plants, and other bituminous 


ma anne by: ma hank of the ſun and raiſed on ane 6 
10 | 1: 593 Theſe 


6 8 de RON Eigene et eee 2 Abbe Sauri, tome 4%. 


30 v 


— Les eclaris qui paroiſſent par un tems ſerein, dit un phyſicien moderne, doivent leur 


exiſtence ' a des exhalaiſons bituminenſe, au 4 d'autres matieres inflammable, qui 


elevees à la moyenne __ de To s 4 nen par le Manog 180 een 


ctablie, 


ſes, may contribute to render the lightning and thunder 
not only n more frequent, but more ſevere than in higher lati- 
tudes. It will be eaſy to comprehend, from this general flux 
and reflux of nature, how the regions of the air are ſupplied | 
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* heſe inflammable corpuſcular bodies being diſperſed W 
1 great part of the viſible horizon, and nearly contiguous, 
the flame muſt ſpread to a great diſtance hen they take fire. 
As the ffaſhes do not follow eachother in a regular fucceſſion, 
but are ſometimes quick, and at other times there is conſider- 
able ſpace between them, this muſt depend upon the quantity 
of combuſtible matter raiſed, and likewiſe on its quiekneſs in 
teaching that height in the atmoſphere where it takes fire. It 
cannot burſt into a flame till there be a ſufficiency of the in- 
flammable matter condenſed to kindle, and . maſt ee 
an interval between each Nan 645% 

As the volatile parts of plants, and other: combuſtible matter, 
contain a large portion of elementary fire, and there 1 is great | 
reaſon to think that the fluid particles of elementary fire move, 
like the magnetic effluvia, with their polar parts regularly op- 
poſed to each other may not the kindling of the ſulphureous, 
or oleaginous pat icles be-occafioned by the points of two'ftreams | 
getting within the ſphere of each other's attraction, and, bya 
concuſſion of their parts when they meet, cauſe the inflammable 
particles to burſt into a flame, "ich, en Bon the bitumitious 
matter contiguous toi"? 1162-28 Hrodgloms 50s nt ehnolo 


14 


etablie, au qui condenſees par a frachicur des vapeurs "OT y rencontrent Mien 
tent & produiſent une flamme qui ſe repand dans toute Vetendue de Phorizon vi- 
ſible. Comme elles fe levent lucceſſivement, & par opuches, elles, 3'embrafent, a 
meſure. gu belles artivent A une Lertaine 1218 laiſſant des intervalles plus au moins 
longs - chaque exploſion." * _ n > OR} AT Ts ack 919 
5 Courſe de Phyſique, Ce. per Abbé Sauri, tome 45"; 1 6960215 01933611 
Au met fur le feu, dans une cucurbite, une egale quantite de ſoufre, de nitre, 
1 camphre, & de naphte piles enſemble & meles enſuite dans Ve it-de. vin; þ les 
exhalaiſons qui s'elevent de ce melange ſe repandent au loin, & [1 Ia chaleur de 
Pair eſt egale & que l'on meme une chandelle allumee, ou un tiſan ardent, & qu on 
Fagite de maniere a mettre le feu a cette vapeur ſubtile, ou verra tout d. un. coup 
un eclair d autant plus brillant que la chambre ſera plus obſcure, 


'F 2ay ] 
But nature 1 a variety. of methods to kindle inflammable 


; fubR a! AL 
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id art in {Any ieee can imitate it. 


nn 1 
To 0 make an arti Hficial flaſh of lightning in a room. 


PR 


Let a quantity of ſpirits of wine be evaporated over a a gentle 5 


fire out of a flat veſſel; the particles will be uniformly diſperſed 


through. the air of the room. If a perſon in the night enters the 


room with a lighted candle, the particles of the ſpirits diſperſed 


in the air will immediately take fire, and imitate a ſudden flaſh 


of i 
ExXPERIMENT II. 


Jo Eindle inflanmable matter with water. 


Take a grain « of glacial phoſphorus, and diſſolve it in ſpirit 
of wine; a little of it dropped in a china cup with fair water in 
it, will immediately kindle, as ſoon as the drops touch the wa- 5 


ter, and afford little flaſhes of light more vivid than the nocti- 
laca itſelf. Boyle ſays, the coruſcations had the property of. 
other ane, to vaniſh almoſt 10 ſoon as they Ped: 


14 13 
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Of liebening „ eee with thunder, : 


Liſi g. accompanied with thunder, appears frequently i in the 


| evening, riſing on a ſudden with a very intenſe flame, moving with 
great violence, and very rapidly, through the air, in any direc- 


tion, either upwards, downwards, horizontally, obliquely, and 
ſometimes in a zig-zag form, and Arena, FRAME gr a 
ſnapping « or noiſe. RY ry KO Pa ene 
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This kind of Wide ane ſtrikes lofty buildings, and ſhat- 
ters chem, ſometimes burns people's clothes without hurting 
their bodies, melts N and e, leaves a ee 
- fall; 1 „ * 
t enn © ty is donbod but that catphur i. 1s > thy ani; " 
i flammable matter in this ſpecies of lightning; but by the colour 
of the flame, the exploſion, and-1 the rattling noiſe which i: is ſome- 
| times heard, i it ſhows there are other: exhalations mingled with 
it, which being ſet on fire! in the atmoſphere, are exploded ſome- 
times with a violent noiſe. This may be owing to, the differe ent 
ſalts, the matrix of nitre, and other exhalations which unite with 
the ſulphur, and explode in the air. 

Art has diſcovered" ſeveral gp pu which when fired in 
the air will go off with a craſh, . Such as 1 

1. Aurum fulminans. | 2 tenant l 
2. Orpins act with nitre and ſalts of: tartar. JG 45153. a 
GE 'Diaphoretic antimony with black. op” ile ani 1 
4. Iron diffolved in aqua regia. ene e 
When theſe, or any other compoſitions of ET an 
prepared? in the great laboratory, the atmoſphere, become denſe 
enough to take fire, nature can effect it by a variety of methods, 
ſome of which are known, and others as yet unknown to man. 

As the lightning accompanied with thunder frequently does 
much miſchief to trees, buildings, and a variety of other things, 
we cannot doubt but there muſt be large tracks or trains of 
combuſtible matter collected together in the clouds, or it could 
not ſtrike, ſcatter, and beat down in a minute, what it would 

and labour to remore. When this combuſtible 

matter is collected together, it may be ſet on fire. ſometim es by 
che mou of the fun ny: e and reflected upon the denſe 
10 3 


„ t 227 1 
part e inflamm blo nate; by thoſe White, thick, convex, 
or concave clouds, which are frequently ſeen in the atmoſphere. 


They ſometimes AR as a lens, and reflect many of the ſun's rays 
upon the earth, and cauſe a vehement heat, which could not 


have happened, had it not have been for them. e 


The inflammable matter contained in two clonds, which they 7 


come within the ſphere of each other's 8 attraction, may, as I 
have ſaid before, ruſh. together, and kindle by the colliſion of 


their particles ; and hende may arife the phenomena of thunder 


burſting. as it were into two tracks. By admitting the particles 
of elementary fire to attract and repel each other, accordingly 
. as they. may happen to approach each other, we can account for 
the different directions of the clouds 1 in a (rec ee and . 
ther, being brought up againſt the wind. ts 
It may be objected, that the white, denſe, convex, and con- 
cave clouds, cannot always reflect the rays of the ſun upon the 
ſulphureous or combuſtible exhalations; as it frequently thun- 


ders when the ſun is more than eighteen degrees below the ho- 


rizon. It may alſo be alledged, that if the firing the tracks of 


inflammable matter in the clouds, depended intirely upon the at- 


traction of the ſulphureous particles loaded with the ſolar 
light, we muſt frequently hear the rattling of the thunder in two 
or more tracks. The objections, for aught I know, may be juſt F 


and though the theory will not ſolve every phænomena in the 


atmoſphere, I believe it is partially right. 


It has already been ſhown, that the volatile parts 4 c 18 0 


alkalies, ſpirits, falts, ſulphurs, and whatever elſe is fermented, 


diſſolved,” or rarified by. art or nature upon the ſurface of the 


earth, abound in the atmoſphere. . Many of th ſe bodies. pro- 
2 e Gail teaches us, Will generate flame, by vehe- 
9 K 
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mently agitating each. other, vithout the 


2 heat, or foreign aids. 472 aun AR 92 


_ 


Though the een 1 by art, are but, humble imi- 


: - trons hon nature, eu 0 act n a en foree. ; and l is 5 


2» F $ Optic, Qs. Iſs. þ 53 15 354. 1 i N 0 0 alis "VA | 

When oil of vitriol i is drawn off from its weight of nitre, and 4 om beth 61 
gredients a compound ſpirit of nitre i is diſtilled, and two parts of this ſpirit are poured 
on one part of oil of cloves, or \carraway-ſeeds, or of any ponderous oil of vegetable 
or animal ſubſtances, or oil of turpentine thickened with a little balſam of ſulphur, 
and the liquor grows ſo very hot in mixing, as preſently to fend up a burning flame; 3 
Does not this very great and ſudden heat argue that the two Tiquors' mix with vio- 
lence, and that their parts in mixing run towards one another with an accelerated 


motion, and claſh with the greateſt force? 1 15 


Is it not for the ſame reaſon, that well-redfied erte of wine, As on the tous 


| compound ſpirits, flaſhes ; and that the pulvis fulminans, compoſed of ſulphur, nitre, 


and ſalts of tartar, goes off with a more ſudden and violent exploſion than gun- 
powder, the acid ſpirits of the ſulphur and nitte ruſhing towards one another; and 
towards the ſalts of tartar, with ſo great a Wee as by the hogs to turn the whole 


at once into vapour and flame? 


Px 


Optics, p. 355. 8 n 
Alſo ſome ſul phureous bern, at all times when the Ar is dry, lt" into 


the air, ferment there with nitrous acids, and ſometimes taking fire, cauſe lightning | 
and thunder, and fiery meteors. | The air abounds with acid vapours fit to promote 
fermentations, as appears by the ruſting of iron and copper in it, the kindling of 
fire by blowing, and the beating of the heart by means of reſpiration. Now: the 
above-mentioned motions are ſo great and violent, as to ſhow, that in fermentations, 
the particles of bodies which almoſt reſt, are put into new motions by a very potent 
principle, which acts upon them only when they approach one another, and cauſes 
them to meet and claſh with great violence, and grow hot with the wollos, and 
daſh one another into pieces, and. vaniſh: i into air,. and Wee nd _ i 
Boerhaave s Chemiſtry, p. 37. Ei i 
- Take an ounce of oil of carraways, and an ounce. of frag ſpirits of RY each 
in a ſeparate phial; the minute they come to be mixed together, by the colliſion or 
breaking of the two glaſſes, | ſuch a fume and flame will ariſe, as will catch And con- 
ſume whatever is in its way, without any poſhbility « of its being iN ee 
* 1 will have i its full effect in watts; _ even in vacuo. 7 


PS 1 Ut n try ne che mixtures -ment 10 


0p. be attended with 1 conſe oe raft: le 


It will be as needleſs as it is endleſs to enumerate - the almoſt 
infinite variety of methode of producing flame by the mixture 


of different liquors, as thoſe which have been recited corroborate 
this fact, that fire may be p e without the alſiſtance of fo- 
rern heat. . 

Is it not reaſonable to pole; that the n ee can » fur- 

| niſh us with as many different mixtures or com poſitions of in- 


flammable matter, as art can produce ? There cannot be a mix- 


ture prepared by the chemiſt, but what muſt be collected at dif- 
ferent times, and in different places, in the air; and if we reaſon 
from analogy, which is the only rational method we can in this 


caſe purſue, we muſt aſcribe the ſame or ſimilar effects to the 


like, cauſe; 5 1 5 
We cannot doubt Bulk nature 18 cet and conformable 


to itſelf, and acts by general and univerſal laws, Does not 
corpuſcular attraction appear to be one of theſe general laws ? 
We know that the particles of certain bodies act upon others 
at a diſtance, and we have reaſon to o believe. that any: more do 


85 the ſame . 

As 
. Newton's Opties, p. 351. | | 

When falts of tartar runs per deliquium, is not this done by an attraction be- 


tween the particles of the ſalt of tartar, and the particles of water which float in 


the air in the form of vapours ? Why does not common ſalt, or ſalt-petre, or vi- 
triol, run per deliquium, but for want of ſuch an attraction ? Why does not ſalt of 
tartar, draw more water out of the air than in a certain proportion to its quantity, 


but for want of an attractiye force after it is ſaturated with water? Whence 1 is it» 


+, but from this attractive power, that water, which alone diſtils with a gentle luke- 


warm, heat, will not diftil from ſalts of tartar without a great heat? Is it not from 


the like attractiye power between the particles of oil of vitriol, and the particles of 


Water, that oil of Aer draws to i it a n quantity of water out of the air, and 
17 Ts 
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LY 4 [ I (4: Fall 421 1 510, 110, 
A many of our experiments Bein to prove, Air the electric 
fluid, or the phlogiſton of the chem its, ov elementary fire, united 
with ſulphur, have not only an attractive and repulſtve, but alſo 
* polar, though not a directive virtue to point to one place; Is 
it not reaſonable to conclude, that this fluid may, probably, be 
"the active principle, or exuſe of all other attractions and ue 


in nature? DEE, 


May it not be the ative cauſe of all 1 chose commotions which 
we ſee and hear in the atmoſphere, which frequently injure the 
property and alarm the minds of men? There is no other Auld 
yet diſcovered to likely to be the efficient cauſe as this „ nd 
probably this ſubtle ſpirit, or elaſtic fluid, which Sir Ilaac New 
ton ſuppoſed to be hid within the Pere, of all [ks bodies, is 
the folar or elementary N 95 
If we ſuppoſe the æther of Sir Ilaac Newton to be a more 

1 en eee ſubtle 


after it is Nane draws no more, and i in difillations lets £9 the way OE dif- 
5 ficultly ? ? | ee e 


. t 


Optics, p· 355 and 356. 195 5 IT i 

When ſalts of tartar per deliquium, being W N into ; ths: Such, 113 any me- 
tal, precipitates the metal, and makes it fall down to the bottom of the liquor i in. 
the form of mud; Does not this argue that the acid particles are attracted mofe 
ſtrongly by the ſalt of tartar than by ws medals and by the e traction 89 from 
the metal to the ſalt of tartar? 

When a ſolution of iron in aqua-fortis diſſolves the Yo n and "Th go 
the iron; or a ſolution of copper diſſolves iron immerſed in it, and lets go the cop- 
per; or a ſolution of ſilver diſſolves the copper, and lets go the filver, &c. e. 95 

1 Newton's Principia, vol. ii. p. 393. 585 

We might add ſomething. concerning a certain moſt ſubtle ſpirit, which per- 
vades and lies hid in all groſs bodies, by the force and action of which ſpirit. the 
. particles of bodies mutually. attract one another at near diſtances, and cohere, | if 
| contiguous. and electric bodies operate to greater diſtances, as well repelling as 
attracting the neighbouring corpuſcles; and light is emitted, reflected, refracted, 

| inflected, and heats bodies; and all ſenſation i is excited; and the members of animal | 

| bodies 


'F 231 - BJ 


1 Cabtle. fluid. than elementary fire, which we know by experi- 
ment does exiſt in all bodies, we muſt ſtill return to the theory 
under confideration, and allow that the particles of this æther 


* * 
. 0 


ate endowecl with a certain attractive power, or polar virtue, 
; by which they cauſe bodies to attract and cohere. The cor- 


| puſcles of the æther can no more act at ſmall diſtances, than the 
other ball particles of matter, if there be no inherent pro- 


| perty impreſſed upon them by an infinitely wiſe Creator in the 
firſt formation of things. oh 
= The particles of light, when depoſited in the pores of dates 
wy for aught we know, a& on the ſolar rays, either by their 


vibrations or ſome inherent property, and emit, reflect, refract, in- 
flect, and heat bodies, and perform every operation which Sir Iſaac 


| Newton aſcribes to his æther, according to the ſurface, the ſub- 
ſtance, and the nature and properties of the bodies in which 
they are depoſited. The electric fluid excited upon fulphur and 


glaſs, a& in a different manner; for one attracts what the other 


repels, and yet they are attractive between themſelves. No one 
now. dqubts but this is the very ſame electric fluid excited both 


t e to the rubbers which are uſed in exciting it ON 


bodies move at the command of the will, namely, by the vibrations of this ſpirit, 


mutually propagated along the ſolid filaments of the nerves, from the outward” or- 
n ſenſe. to the brain, and from the brain into the muſeles. F 1150 

* Cavallo's Freatiſe, & c. p. 117. 3 191 
Smooth glass will be poſitively electrified when. rubbed with, every. laber * 
therto tried, except the back of a cat. 


Rough glaſs will be poſitively elerified, rubbed with dry oiled alk, ſulphur, and 


metals; but negatively electrified when rubbed with woollen-loth, woe; paper, 
fealing-wax, white wax, and the human hand. 


Hare-ſkin will be poſitively electrified when rubbed with 3 alk, teacher, 


Papers and baked wood ; and negatively. with any of the finer furs. 


Os Jͤ + ls 


upon the ſulphur. and the glaſs, notwithſtanding it acts diffe- 
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aol 
All the experiments which have been made on differen 
| ſtances, by exciting them with different rubbers, to try hes 
ther they attract or repel, or, in other words, whether they Are 
8 or negatively eleftrified, prove no more than this, that 
he particles of the electric effluvia paſs from the ſarfaces of 
extined *eleftrics with their poles reverſed, accordingly as they 


are excited by different rubbers. This may be occaſioned by 
the protuberances or angles which are on the ſurfaces of ſome 
ſubſtances, and may attract the electric fluid, and on others may 
repel it; or it may ariſe from ſome inherent property, or qua- 
lity, in the matter which forms the bodies, or in many cauſes 


totally unknown to us. As there are but few electrics which 


either attract or 80 when they have only. their natural quan- 
tity of electric fluid, I cannot conceive why they ſhould: acquire 
any attractive or repulſive power by being deprived of it. Be- 


ſides, it may be doubted, whether there be any ſuch thing as 
the depriving of a body of its natural quantity of electrie fluid. 


It is my opinion, that every cloud is poſitively electrifled; that 


is, it has more than its natural quantity of the electrie fluid 


before it parts with any to the exploring wire, or kite, or gives 
either a flaſh or a report. 


owe their origin to the different reflections and refractions of 
the ſolar rays, and to the various fermentations and. corpuſ- 


But not only thunder and lightning 


cular attraction of the different exhalations of inflammable mat- | 


: ter, and the ſolar light or elementary fire; '$ but there are other 
1 ameteors which Probably a ariſe from the ſame, ora fimilar cauſe. 
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The be "Rt" or ' wandering fires, are generally ſeen in 


warſhy,” muddy Places, abounding with reeds and graſs, and 


alfo in church-yatds, on unghills, and in places where any unc- 


tuous mater : can be exhaled. They are frequently diſcovered 
near the ſurface of the earth, along the banks of ditches 


and rivers ; and this may be owing to a ſtream of air which 
diaws them te ſuch le Als ald that they follow thofe 
ho fly from them, Add Hy from tholt Who Wo Wien his 


IB probably owing to the current of air made by the perſon in 


his motion, which 16 -ſufficient to draw, or drive ſuch a light 


meteor in any direction 13 Sir Haae Newton ſays; the; guss Fa- 


4 14 8 


is a "viſcous, £ ge elatinous matter, like dhe ſpawn « 0 frogs, raiſe d. 
from putrid plants and bodies, by the heat of the ſun, and 
condenſed by the evening dews. The gums and other glutinous 


matter thus exhaled. from the putrid parts of animals and ve- 


ale we. 2 FE! 31 


getables, and condenſed, by. the evening dews, may, be brought 
within the- ſphere . of cach other s attraction, and collect into a 
ſpungy kind of 1 9 8 e may retain a fuffictent W N 
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tac lire to thine i in the Sik diet, 


810 5 x 2 5 41 wS 
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en fois, Ses feux ſe diſſipent en repandant une odeur ſulphureuſe, . 


le plus ſouvent ;cependane ili ns laiſſent point de mauraiſe odeur z. ile Membraſent 
rien, mais ils fuient ceux qui les ſuivent, & fuient ceux ui. courent aptès eux. eux. 


Parce que lorſqu'ils ſont derriere une perſonne qui marche, ils ſe percent vers les | 


lieux que cette perſonne... abandonne V mürchant, etant pouffes par Pair” qui vient 
cempflr Petpate que cette p. aute 
homme qui matche, i ls font po ; poulles R avant bar Pai air 05 det bomme peut devant 
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May,oot this Pungy and con zeal ſ bſtance collect fire from 
h 2 wahle matter rifing fh f 1 "fart ace of Hitches Ut 


e H wt. t. $5 . N Jy LL 50 hy Y. 5 . ? But 


a ſhining. light, 35 frequently colleCtes gh 1 onty a 6 Ar to 
i MPA, Thee oy A kind ef, phoſphorus which me be 
CC linynution, o 6 19 0 
Pextir s a 9 PRA 0 a air, it will in 1 ks 
rer. From. th olphorous exhalation. may, 
by the attrigon, of the ale e known by 
the nam, eg e 
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by Lethers 3 849 Volta, royal profeſs of experimental philoſophy, concern 


50% On ling thel inen mahle air of marſhes. | Monthly Review, vol. Ii. p. 301. 
„Mx. Volta, paſſing i in a little boat Heng the b borders of the lake Moggföre Venen, 5 
and founding the bottom with bis. cane, perceived 4 vaſt number of bubbl les. of air 
riſing on. the ſurface 3. and curiofit led him to collect a certain quantity of | teſe- ai 
phupbles in a glaſs vaſe. He! would have : Judged the air they Contained putrid, 0 
| far pblogilticated | as to extin u 1 AN 55 ereeived i in it odbuf, Which 

| long. experience. had led- him to "conl er | 70 eb C He therefore 
told his friends, that the touch of ata dle 1151 the air, thus coe led, i in 4 ar me z 
and: to their great aftonifliment, 2 


on; the” prebictlon was fulfilled by the 


enpstiment-. 'The air; under conſuteration burh>vety. lowly, its flame. is Seauvfuls 


and ph a bluejſh colour, 3 1187. 71 7 6 2 1 N DNS Has 511 
„Al kinds of, ſoils and.ground, from Which. air can be obtained, hate 


A Vell a 


| Win samma fe A, From the large quantities'of füge 2m 1 w ich be alchays 
perceived at the bottom of « certain ſtagnant waters, "compoſed of utrihed herbs da: 
plants, accumulated and ted with a ligne And viſechs nut ür A | Snelbdes | 
that the alr in queſtion js derived from the maceratei parts of vegetables; iy alſo. 

tiles are obſery- 


5 perhaps &f animal. f ubſtances, A AS. bn ra ous of inked ande p 


Ae 
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mi d . , * Hrs 7 5 "+ 511 
able in the mu . ant waters. LY ; 
CCE I 9 al; Heat l 1271 7791 Nay 21:6} Te 5775 FT 11 Us b 
. 28 Boe ? 

$1907 81 ht 's. Chemiſtry, p. 250. {OE 03 3 20300) *Hrx" UT 1799 HE "gk! £ 


5 Atter OE the water, oil, and: ſalts from the gutrified parts of all avimals 
and veget dies, if you continue to urge them with a vehement fire, vou will have a 
bluciſh pers Which ſhines 1 in the: dif, and which. | ng e a receiver, and ; 
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the bodies from whence they ariſe, and the combination of mat 


ter of which they may be compoſed. Axt has prepared A variety 


of phoſphori, and it cannot be ſuppoſed that nature has leſs in 


the ample field of creation . This is Plain from the ignes fatui; 


the meteor called Caſtor and Pollux n, ſeen on the maſts and 


condenſed by proper cal; continues Get we call 4 3 which may bt kept 


in water twenty years without any Nene of its ee Na £38 to. the 
* immediately, takes f fire. 1 9 ak "oe #3 _— 12 75 NO e 
M. Lemery. Mew. de Phead, A. D. 1 171. 1 8 bi ES 
- Phoſphori in general may be conſidered as 65 many ſpunges fav er fie; or the 
matter of light; : which i is ſo weakly retained: therein, and by ſo lender a hold; that 


a ſmall external force i is ſufficient: to put it in a condition to exhale, in. a lucid form, 


a2) nary 
. e even to burn the bodies which come in its way. 
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Gow the Ko” of anal This expiring from the body, is with the . 


155 adheres to the hair, the forehead, and the other parts of the body, and is inflamed 
by rubbing the | hair, as is done by en it. Wien ul ty > Foul n th ſweaty 
Wee will vine by rubbing. 51 42 PATENT OUR. Lot Ot * tes DOTY F 
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Plioys in ond book of natural hiſtory, 70 thoſe PSI IN oY Stang | 
| ſays he, make their appearance both at land and ſea. 1 have ſeen a light. in that 


form on the ſpears of ſoldiers, keeping watch by night upon the ramparts. They 
are ſeen alſo, upon the ſail-yards, and other parts of ſhips, making an audible 
ſound, and frequently changing. their places. Two of theſe lights forebode good 
weather, and a proſperous voyage; and drive away one that appears ſingle, and wears 
1 e aſpeR.. This the ſailors call Helen, but the two Caſtor and Pollux. | 
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The: aurora borealis, and. the aurora auſtralis, are both of them 
extraordinary meteors, ſhewing khemſelves in the northern and 
ſouthern parts of the atmoſſ ſphere, in he evening, ſome time after 
the ſetting of the . They are very rarely ſeen withi 
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400 00' of the equator; but the nearer you advance to the poles, 
che ſtronger ere are dilcoverel! and in Lapland and Muſcovy, 
where ae e . e are very 
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he matter haurüf is of fl Anallmable nature, 
whe Aer oh fi ines with a faint light. It is alſo pgs | : 


tranſparent, and lucid, for it is found to Babe ne feet 
rays of light paſfiry *4hrobgh it. THE bifttiancy of thi malleſt 
ſtars is not diminiſſied by the ſtreams of this fubtle effluvia, not 

even when they are radiating in their gteateſt ante ese 
The electric matter appears to be of the ſame kind of Kit. 
ſtance as that which forms the aurora borealis, and has the ſans 
remarkable property of the rays of light paſſing through it with 
out any kind. of refraction. This may be Proved by ſeveral dif- 
ferent e e 1 ** 
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1 Tees often obſerved, and particularly at one time, when, PI appeared here an 


its lights, was the moſt remarkable one I ever ſaw 3 13 part of it 3 like 5 


ey Kante white een illuminated by a full 1 but with a more, viyid bright-,, | 
ſee whe: ſmalleſt far in the Pleiades, arid alt unt perceive, that its ff fade was at 

all diminiſhed, er that it even twinkle 9 more, than it did before this lucid matter was 
interpaſed ; which, as it moved with 4 s ulck treiulous motion, muſt: have at leaſt 
increafed the twinkling of che Kals, if ; 11 WY; bort bk effect upon the © Jays * which , 
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F ix the! point of, a pin, perpendicularly ; in | the botrom. of a | * 
ben. with ethes head er point uperpadt, , Fill the haſon with 
W water, "and retire from it till you. car but juſt ſee either the | head 
or point of the pin'; L electrify the water, and if the rays of light 
acted or refledted, there will be an alteration in the 


be either ref AC 
2 place the pin. But this does not take place "upon 


ters being clechrified ; ; theref fe wei muſt co! alike f Vere: 
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can 1 be no change either in its power of weint ar eee 


A ray of licht. * . . 15 
: As there 1 is gi" a f ay Kimilarity between thi. Helttic Avid 
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and the aurora borealis, w we may ſafely. conclude from. analogy, 
that they both conſiſt of matter which has the ſame properties, to 
tranſmit che ra ra) Hoh: K rhit ; without any the! leaſt petceivable oba 
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It is certain chat as von, like every 5 0 fiery, meteor, 
muſt be ſupplied with matter by the different exhalations from 
the earth. It has been Heat proved, that the various evapo- 
katlons e contain a large portion « of the phlogiſton, o or electric fluid, 
wh ch x ril &s with the vol: ale part of Plants, animals, and one : 
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do dies, which either corrode os nb, and are diffolved by the 7 1 
t. As, hett inflahmable fübſtances are Hot alf of ke fats 
ſpecific grawity, neither do they all Poſſeſs the ſamé regions f 
tie atmöfphere. The Poöreſk and moſt volakile parts will och 
| py the firſt Place; fuel as the ſpirits Which erde fröm the 
jalces of the vegetable creation; with the eſſeritial oils; and the 
aro natic fluvial. May not theſe ſubtle partibles, which are ex- 
haled in great plenty in the toric zone, be driven by the winds 
into the higller lat tu les amd condenſed with cold, where, meet= 
ing with other exhalations, may they not by 36 HA or 
fome other common operation of nature take fire? 95 
Becauſe: the aurora eee, 18: never hes between the tropics 
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1 exhalaiſons gui produiſant les aufores boreales ſe repepdegt ns Lat. n ä | 4 

c 1 e des undes 40 le vent'tranſporte en. diferentes contrẽes, ou elles ſe 8 

5 mert6nt en eu quan ad” elles renconvtent autres matieres avec ec leſquelles elles peu- 
er fermenter'&, Séchauffer. e eee ene, e e, 
Muſſchenbroek's emed, be. by Colſon, vol. ii. p. 25. 1 $9,078 N 

l. a cloud, conſi 1 ing of the matter, of the aurora, be (Farried - by means of Fg 
northerly wind, from the north, which i is as it were its native country, to 'oth Ty 

| diſtant 10e where it meets with exhalations diſperſed” through the Ur, with 
fich it den ralfe an efſervelcence, it will be inflamed in that part where, it meets 
the exhalations, that is, in the ſouthern part: ſo that by a ſpectator Flaced to.t the 
ſouth, it will be ſeen to burn, and in reſpect of him the Tight will be in 


thern coaſt and the Phenomenon to the north of bim. « NIOLIOU 2270 
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generally very ſevere. When the 0 3. much 11, 
rora borealis. ſeldom A pears. . 1 us 110 OR = 2-5 
In ſuch places, the matten which has thee mec is erh, | 
in oh DS, and takes fire in the lower regions of the 
| 1 this e ins "a my ny time n e in t de At mo- 
dhe a air lis, it 5 (ik «4 may. be. allowed | the ex rellic 
the mot volatile parts to the higheſt regions 5 and n ay the 
not be carrie: 1 by different" currents of air, "towards the poles, of 
5 . £ 1 . 8 "tg A en 4” EF! ent Ms $56 50 
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Web are YE TO, that 5 0 and Greenland abound, with vale 0, ſo may gorth- 
4 eaſt Lapland, &c e Pur n nearer, the pole the earth mul b e lol, nd, pent up many 
months by 2 ſevere "Freezings, and continual | ſnow and ice, which relaxing 
coward ſpring, may give vent to the vaſt maſs or maga 
that had been kept ſo long in hot ſubterraneous priſons. VVT 
Muſſchenbroek's Elements, &6. vol. il. p. 287. "4 „ . a Ha z E 1 
Tie matter feems to Expire out of the northetn quatter of che earth mört len- 
i fully now than before the year 1 183 decaule its may have found its 
A by means of an A and this 'belbng confumed, theſe. Aurora wilt ceaſe 
pethips for or many ages. 1 FE. e I 1225 5 i $55 by 9285 a n _ 45 92 it | 
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berrid zone. g " Whe ere er dhe, rays of the vertical, „ the | 
heat muſt be intenſe, and cannot fail e the ſalts, 0 
gums, reſins, and vther volatile and inflammable parts of mat 
tet. hi ch Muſt not only -rxhale, butt 888 
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om body to bo, ly, & des eg in l fintan hams the 
ir. Th kult appearance of an aurora; acc 
| riety of accounts, 18 generally by a 8 of maine e 


ing a Lind of 1 iris, 1 broad Wnnind ky ch, reſem 
reflected from the edge of 4 cloud when the . ſhines upon it. 
As this e enge is not ſeen till the ſun is more than 


eigh grees below the horizon, the appearance cannot pro- 
eed . the reflection of bis rays ; nor can it proceed from 


the reflection of the jays from the moon 
when ſhie' is e and whim: ſhe ow not give any light in 


_ appeal ili diluted vapour, exccedingly pure, and 
0 3 g ehe epuſculum, ſpreads itſelf through the northern 
pare of our hemiſpheve, and procceds towards the vertex of the 

place. The 1 " ſtreams of light follow, 2000 ſometimes 


. in — — ok an iris, or 15 . of a ** 8 


Ly rec | with! the" ſolar bas) be a collection of the nen fluid, 
8 "ors 
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bete à quarter paſt ſix, a thin vapour, ted was as ack very: ll A, Andi in 
— reſembled a very thick cloud, bad fixed itſelf in the northern be- 


miſpbere; its edges were tinged with A. redcifh- yellow, that by degrees, as it ap- 
proached the vertex, grew more dilute, till at laſt it ended in a faint whiteneſs. | 


That in reality it was no cloud, but * a vapour, exceedingly pure and limpid, 
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wett luwigous partieles; like the celoivie ef offt fu 
lated ocductoroche confined by ae air hd cpr te 
flaſhing, till a large portion be colleted5togyther!t Ad ah 
they not be conducted towards the vertex by thoſe thin, broken, 
disjointed clouds, or vapours, which are . een hen 
the aurora is flaſhing in the hemiſphere ? | 
There can be no reaſon for us to ſuppoſe, that the particle 
of the northern lights can paſs viſibly through the air when 
vague and indeterminate ; any more than there can for the elec. 
trie fluid, which is never ſen flaſhing till condenſed on a body, 
and drawn off from it to ſome other uninſulated ſubſtance, 
In the experiment of the Florence flaſk, I never could find 
that the flaſhing of the electric fluid would be conſiderable, or 
continue long, if the flaſk be fairly inſulated, and there be 10 
conducting ſubſtance to lead off the electrie particles from th 


point, as they are thrown on by the machine. As we can only 1 


make the electric fluid flaſn, and render it viſible, by paſling it 


was ies becauſe ſeveral of the fixed ſtars e through it, without having 
their light in any degree effaced.. In the midſt of this dark baſis, about half an 
hour paſt ſix, a Jucid area ſhewed itſelf: due N. E. about 35 above the horizon, 
and in leſs than a minute emitted a very large pyramidal ſtream of ſhining vapour, 
which with an incredible ſwiftneſs aſcended obliquely towards 8. 8. W. ſo as to 
leave the zenith conſiderably to the weſtward; and very ſoon after, about the ſame | 
place, fix others aroſe, at the. ſame inſtant, almoſt to the zenith. From this time 
*rill 48 minutes paſt fix, we had repeated projections of theſe lucid rays: they did 
not only ariſe from behind the dark baſis; but ſometimes as it were out of the pure 
ſky; and though ſome of them continued viſible more than a minute, 1298 the ON. 
part of them only juſt ſhewed nn aud died e | | 
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